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Abstract

The objective of this study was to investigate the effects of wheat flour substitution with pineapple
residues on qualities of biscuits during storage. Pineapple residues were added into biscuits at different levels
including 0 (control), 10, 20 and 30% (w/w) to replace wheat flour and were stored for 0, 15 and 30 days at room
temperature. The results found that wheat flour replacement with 10, 20 and 30% pineapple residues resulted
in an increase of fiber content by 9.97, 11.72 and 15.59 folds, respectively when compared with the control
sample. In addition, antioxidant activity using DPPH assay increased as levels of pineapple residues increased.
The highest water activity (a,) was found in biscuits with substitution of 30% pineapple residues (p<0.05). When
levels of pineapple residues increased, hardness values of biscuits determined by using a texture analyzer also
increased. Moreover, a markedly decrease of hardness value in all samples was obtained with a 30-day storage.
L* and a* values continuously decreased but b* values increased when substitution levels of pineapple residues
increased. The biscuits containing 30% pineapple residues displayed the lowest sensory scores (p<0.05) while
sensory scores of the biscuits with either 10% or 20% pineapple residues were not different from those of the
control sample (p>0.05). Therefore, maximum amount of pineapple residue substituted to wheat flour in biscuits

should be 20% for this study.
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Table 1 Chemical composition and antioxidant activity of pineapple residues.

Chemical composition Contents (%wet basis)
Protein 3.74 +£0.30
Moisture 6.20 £ 0.11
Ash 1.89+£0.10
Fat 0.37 £0.03
Crude fiber 15.28 £ 0.36
Carbohydrate 72.15+0.19
DPPH (antioxidant activity) 92.81 £ 0.13
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Table 2 Chemical composition and antioxidant activity of biscuits with different levels of pineapple residues.

Chemical composition (%)

Levels of pineapple residues (%)

0 10 20 30
Protein 7.06 +0.02° 7.11+0.02° 7.21+0.01° 7.30+ 0.04°
Moisture 2.91 +0.08° 3.17+0.02° 3.42+0.01° 3.59+ 0.03°
Ash 1.05 + 0.06° 1.17 £0.03° 1.34 +0.02° 1.42+0.02°
Fat™ 19.88 + 0.04 19.87 + 0.06 19.89 + 0.06 19.87 +0.03
Crude fiber 0.29 + 0.03° 2.89 + 0.08° 3.40 +0.01° 4.52 +0.05°
Carbohydrate 68.81 + 0.14° 65.81 + 0.04° 64.96 + 0.01° 63.60+ 0.01°
DPPH (antioxidant activity) (%)  18.09 + 0.15° 37.58+ 1.89° 48.36+ 0.86" 65.55 + 1.15°

*The difference letters in the same row are statistically significant different (p<0.05).

Table 3 Water activities (a,) of biscuits with different levels of pineapple residues stored at room temperature for

30 days.

Levels of pineapple Storage time (days)

residues (%) 0 15 30
0 0.20 + 0.01%° 0.21 +0.02%° 0.28 +0.01%
10 0.20 £ 0.01%° 0.20 +0.01%° 0.29 +0.01™
20 0.20 £ 0.01%° 0.21 +0.01%° 0.31 +0.02%
30 0.25 + 0.00™ 0.28 +0.01™° 0.34 +0.01™

*The difference letters in the same row are statistically significant different (p<0.05).

"*The difference letters in the same column are statistically significant different (p<0.05).
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Table 4 Hardness values (kg force) of biscuits with different levels of pineapple residues stored at room

temperature for 30 days.

Levels of pineapple Storage time (days)

residues (%) 0 15 30
0 2.20 +0.10™ 2.19+ 0.06™ 1.87+0.11%°
10 3.42 +0.11% 3.45+ 0.08% 3.22 +0.04%°
20 452 +0.11% 450+ 0.13%° 419+0.07%
30 7.24 +0.04™ 7.23+0.05™ 6.72 +0.25™

*The difference letters in the same row are statistically significant different (p<0.05).

"*The difference letters in the same column are statistically significant different (p<0.05).
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Table 5 Color values of biscuits with different levels of pineapple residues stored at room temperature for

30 days.
Color Levels of pineapple Storage time (days)
residues (%) 0 15 30
0 62.98 + 0.05™ 61.23+0.53™ 59.57 + 0.67"°
10 60.43 + 0.49% 58.78 + 0.34%° 56.37 +0.87 %
L*
20 58.50 + 0.45% 57.43+0.21% 55.99 + 0.80°
30 56.29 + 0.56™ 55.30 + 0.49™° 53.99 + 0.05™
0 11.44 + 0.42™ 10.79 + 0.12"° 10.20 + 0.16™°
10 11.25 +0.30™ 10.70 + 0.18™° 10.05 + 0.15"%°
a*
20 10.46 + 0.23% 10.28 + 0.14% 9.89 +0.07™
30 8.55 + 0.18% 8.11 +0.15%° 8.08 + 0.10%°
0 29.35 + 0.28%° 29.80 + 0.25%° 31.10 +0.16™
10 30.75 + 0.30% 31.73 +0.29% 32.83 +0.26%
b*
20 31.66+0.25™ 32.06 + 0.31%° 33.71 +0.38%
30 31.94 + 0.10™ 32.57 + 0.20™ 34.55 +0.55™

*The difference letters in the same row are statistically significant different (p<0.05).

"*The difference letters in the same column are statistically significant different (p<0.05).
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Table 6 Sensory scores of biscuits with different levels of pineapple residues under storage for 0 day.

Sensory attributes Levels of pineapple residues (%)
0 10 20 30
Appearance 7.62+0.72° 7.33 +0.98° 7.27 +1.16 6.17 + 1.06°
Color 7.27 +0.80° 7.07 £0.96° 7.33 +0.98° 6.33 + 0.56"
Flavor 7.60 +0.74° 7.40 + 0.74% 7.47 +0.92% 7.07 +£0.74°
Taste 7.33 +0.90% 7.53+0.61° 7.40 £ 0.94° 6.60 + 0.85°
Texture 7.73 +0.88° 7.60 +0.83° 7.40 +0.64° 6.47 +0.93°
Overall acceptability 7.47 +0.81° 7.53 +0.69 7.48 +0.86 6.67 +0.90°

*The difference letters in the same row are statistically significant different (p<0.05).

Table 7 Sensory scores of biscuits with different levels of pineapple residues under storage for 30 days.

Sensory attributes Levels of pineapple residues (%)
0 10 20 30
Appearance 7.54 +0.82° 7.31 +0.69° 7.32+£0.76° 6.22 +0.84°
Color 7.35+0.76° 717 +0.81° 7.26 +0.62° 6.21 + 0.66"
Flavor 7.49 £ 0.61° 7.50 £ 0.57° 7.43 +£0.58° 6.95 + 0.37°
Taste 7.42 +0.83° 7.49 +0.81° 7.53 +0.64° 6.54 +0.62°
Texture 7.68 + 0.80° 7.47 +0.79° 7.42 +0.71° 6.39 £0.77°
Overall acceptability 7.36 + 0.68° 7.39 +0.93° 7.49 + 0.55° 6.72 £ 0.44°

*The difference letters in the same row are statistically significant different (p<0.05).
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