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ABSTRACT

This research was aimed at investigating the effect of wheat flour substitution with sweet cassava (Manihot
esculenta (L.) Crantz) (Hanatee variety) flour on the development of cassava crackers. The substitution of
cassava flour at the levels of 0, 20, 40, 60, 80 and 100% by weight of wheat flour was carried out. The result
was found that the basic formula of cracker was formula 3. The ingredients were included wheat flour (52.20%),
water (1.20%), butter (27%), salt (0.60%) and icing sugar (19%) (Prachsanee et al., 2565), which had the highest
acceptance score in terms of appearance, color, odor, taste, texture and overall liking (p<0.05). An increase in
the amount of cassava flour resulted in a reduction in color values reflected by L*, whereas the values of a* and
b* significantly increased (p<0.05). The moisture content and water activity (a,) of cassava crackers tended to
increase as the amount of cassava flour increased. The texture characteristic in terms of hardness was
decreased, whereas the cassava increased (p<0.05). Moreover, the sensory evaluation test found that the
cracker using 60% cassava flour (by weight of wheat flour) had the highest acceptance score in terms of
appearance, color, odor, taste, texture, and overall liking: 8.53, 8.63, 8.53, 8.57, 8.60 and 8.73, respectively. The
nutritional value of cracker using 60% cassava had the ash, carbohydrate and dietary fiber higher than the control

cracker (100% wheat flour) (p<0.05).
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Table 1 The ingredients of cracker for 4 formulas
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Amount (%)
Ingredients
Formula 1 Formula 2 Formula 3 Formula 4
Wheat flour 54.5 57.80 52.20 60.20
Water 26.1 15.90 1.20 -
Baker’s yeast 0.6 0.40 - -
Butter 13 23.30 27.00 18.00
Shortening 4.4 - - -
Milk - - - 20.00
Salt 0.4 0.40 0.60 0.60
Icing sugar - - 19.00 -
Sugar 1 2.20 - 1.20

Note: Formula 1 (Klunklin and Savage, 2018), Formula 2 (Preyanuch, 2552), Formula 3 (Prachsanee et al.,

(Ruechakul et al., 2014)

2565) and Formula 4
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Table 2 The sensory acceptance score of crackers in different formulas

Sensory acceptance score
Characteristics

Formula 1 Formula 2 Formula 3 Formula 4
Appearance 7.27+1.44% 7.17+1.26° 8.00+1.51° 7.90+1.45%
Color 7.50+1.36%° 7.07+1.31° 8.10+1.18° 7.67+1.49%°
Odor 7.23+1.30%° 7.20+1.24%° 7.93+1.62° 6.93+1.31°
Taste 6.87+1.41™ 7.33+1.15° 8.53+1.17° 6.50+1.36°
Texture 7.60+1.41° 7.20+1.00° 8.30+1.51° 6.37+1.45°
Overall 7.43+1.17° 7.43+1.01° 8.70+0.53° 6.77+1.28°

Each value was expressed as the mean * standard deviation (n=3). Different letters in the same row indicated significant

differences (p<0.05).

Table 3 The sensory acceptance score of crackers substituted cassava at different level

Substitution of cassava (%)
Characteristics
0 20 40 60 80 100

Appearance 830065 | 830+0.75° | 8.13t063° | 853068 | 7.97+0.76° 7.9310.78"
Color 790+071° | 827+064° | 793087 | 863056 | 757+0.73° 7.83+0.75°
Odor 7274105 | 743+097° | 7.83:091° | 853:057° | 7.97+0.81° 8.10+0.80®
Taste 763:076° | 7602067 | 790+071° | 8574068 | 7.80+0.85° 7774073
Texture 813+057° | 803+067° | 790+071° | 860056 | 8.10+0.66° 753+0.68°
Overall 797+056° | 7774063 | 797+061° | 873058 | 7.83+0.75 7.70+0.70°

Each value was expressed as the mean + standard deviation (n=3). Different letters in the same row indicated significant

differences (pS0.0S).
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Table 4 The color values (L*, a* and b*) of crackers substituted cassava at different level
Color Substitution of cassava (%)
value 0 20 40 60 80 100
L* 32.36+0.07° | 32.40+0.03% | 29.29+0.06° | 30.00+0.08° | 27.68+0.10° | 28.93+0.05°
a* 3.91+0.14° 3.79+0.07° 5.30+0.09° 4.70+0.05° 4.93+0.09° 5.27+0.05°
b* 12.70£0.20' | 14.17£0.07° | 14.59:0.10° | 15.98£0.04° | 15.39+0.20° | 18.04£0.09

Each value was expressed as the mean * standard deviation (n=3).

differences (p<0.05).
Note : L* = lightness (+ = lighter, - = darker)
a* = red to green (+ = redder, - = greener)

b* = yellow to blue (+ = yellower, - = bluer)

CIYUMNYE
:|.| :l.l 1.\:\.! |.||.l
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Different letters in the same row indicated significant

0% 20% 40%

60% 80% 100%

Figure 1 The appearance of crackers substituted cassava at different level
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Table 5 The hardness of crackers substituted cassava at different level

Substitution of cassava (%) Hardness (kg force)
0 1.83+0.04°
20 1.67+0.02°
40 1.630.00°
60 1.39+0.10°
80 1.42+0.00°
100 1.43%0.01°

Each value was expressed as the mean + standard deviation (n=3). Different letters in the same column indicated significant

differences (p50.05).

Table 6 The moisture content and water activity (a,,) of crackers substituted cassava at different level

Substitution of cassava (%) Moisture content (%) Water activity (a,)
0 3.37+0.26° 0.355+0.010°
20 3.15+0.04° 0.400£0.010°
40 3.74+0.07° 0.391£0.001°
60 4.01+0.16° 0.410+0.001°
80 4.65+0.29" 0.412+0.010°
100 4.98+0.04° 0.416+0.001°

Each value was expressed as the mean + standard deviation (n=3). Different letters in the same column indicated significant

differences (p50.05).6
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Table 7 The chemical compositions of cassava cracker and control cracker (wheat flour 100%)

Content (g/100g)
Compositions
Control Cassava 60%

Protein* 6.86+0.06 2.29+0.00
Crude fat* 23.88+0.28 23.27+0.00
Ash* 1.25+0.02 1.81+0.00
Carbohydrate* 64.87+0.28 69.16+0.05
Dietary fiber* 3.06+£0.00 3.431£0.00

Each value was expressed as the mean + standard deviation (n=3).

(p=0.05).
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