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Abstract

The objective of this research was to study the preparation of dried almond residue from
the production of almond milk, for almond flour substitution in macaron. The almond residue was
dried using a tray dryer at 60, 70 and 80 °C, until the residue has the moisture content at 3-5 %,
followed by 100 % substitution of almond flour in the macaron production. The results showed
that the drying times were 360, 210 and 180 minutes, respectively. The optimal drying condition
of dried almond residue preparation was 80 °C drying temperature for 180 minutes, which was the
most of total dietary fiber and insoluble fiber and the shortest time. The dried almond residue had
the values of L*, b*, fat and protein contents, lower than those of almond flour. However, the
carbohydrate level and total dietary fiber were significantly higher than those of almond flour (p <
0.05). The almond flour was substituted with 100 % dried almond residue in the macaron formula.
The macaron with dried almond residue at 80 °C temperature for 180 minutes, had the values of
L*, a*, b*, a,, hardness (N) and crispiness (mm) as 82.80, 6.26, 6.50, 0.82, 434.66, and 0.62,
respectively. Sensory scores of aroma, taste, texture and overall preference of macaron with dried
almond residue were not different from those of the control formula (p>0.05). The overall liking
score was “like slightly” and improvement of total dietary was 278% (from 0.88 to 2.45 gram per

piece)
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Table 1 Ingredients of macaron from almond flour and almond residue dried at 60, 70 and 80 °C

Weight (g)
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Almond flour 250 - - -
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Figure 2 Appearances of almond flour and almond residue dried at 60, 70 and 80 °C

Table 2 Physical properties and chemical composition of almond flour and almond residue dried

at 60, 70 and 80 °C

Dried almond

Dried almond

Dried almond

Quality Almond flour
residue (60 °C) | residue (70 °C) | residue (80 °C)

Physical properties: Color values

L* 81.67+0.37° | 78.60+1.11° 78.46+0.48 ° 78.56+0.90 °

a* 5.61+0.35° 7.63+0.38° 7.92+0.19° 7.51+0.20°

b* 14.72+0.57° 10.07+0.28° 10.19+0.48 9.73+0.55 "

Water activity (a,) 0.57+0.00 ° 0.53+0.00" 0.562+0.02° 0.49+0.00 ¢
Chemical composition (% wet basis)

Moisture 4.01£0.17° 3.54+0.09 " 3.89+0.03° 3.23+0.04

Protein 20.06+0.66° 18.21+0.01° 18.60+0.84° 18.65+0.42°

Carbohydrate 18.25+0.88° 26.94+0.88 ° 26.53+0.84° 27.60+0.81°

Fat 54.53+0.12° 47.85+1.08"° 48.08+1.75° 47.51+0.41°

Ash 3.2420.01° 3.01£0.02° 2.9120.10° 3.01+0.01°

Total dietary fiber 17.62+0.20 45.28+0.82" 43.55+0.38 48.93+0.35°
Insoluble dietary fiber 15.73+0.21 ° 43.75+1.11° 42.93+0.40 ° 48.15+0.30°
Soluble dietary fiber 1.89+0.03° 1.53+0.43° 0.61+0.74° 0.78+0.27°

*IMeans within the same row are significant differences (p < 0.05).
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Table 3 Physical properties of macaron from almond flour and almond residue dried at 60, 70 and

80 °C
Physical properties Control Formula 1 Formula 2 Formula 3

Color values

L5 86.84+0.80 ° 81.71+2.40° 81.80+1.29° 82.80+1.27°

a* 3.75+0.30° 5.98+0.27° 6.35+0.31° 6.26+0.13°

b* 6.64+0.66 > 6.19+0.58"° 7.20+0.31° 6.50+0.29 "
Water activity (a,,) 0.81+0.00 " 0.81+0.00"° 0.82+0.00 0.82+0.00°
Hardness (N) 352.32+10.30° | 424.10+7.28° | 439.25:955%° | 456.83+13.82°
Crispiness (mm)™ 0.80+0.03 0.70+0.08 0.67+0.09 0.64+0.03

“IMeans within the same row are significant differences (p < 0.05); ™ Means within the same column

are not significant differences (p > 0.05)
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Table 4 Total dietary fiber of macaron from
almond flour and almond residue dried at 60,

70 and 80 °C

Samples Per formula Per piece
Control 44.04+0.29° | 0.88+0.01°
Formula 1 | 113.20+1.18° | 2.26+0.02°
Formula 2 | 108.87+0.55° | 2.18+0.11°
Formula3 | 122.36+0.51° | 2.45+0.01°

-d L. .
““Means within the same row are significant

differences (p < 0.05)
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Table 5 Sensory evaluation of macaron from almond residue dried at 60, 70 and 80 °C

Overall preference
Samples | Appearance Color Aroma Taste™ Texture s
Control | 7.26+1.52% | 7.12+1.73° | 6.3241.40° | 6.16+1.90 | 6.96+1.42° 6.70+1.49
Formula 1| 6.54+1.20° | 6.50+1.57° | 6.80+1.29° | 6.44+1.26 | 6.34+1.52° 6.72+1.20
Formula 2 | 6.50+1.28° | 6.64+1.29° | 6.84+1.36° | 6.44+1.52 | 6.44+1.39"° 6.70+1.31
Formula 3 | 6.28+1.40° | 6.36+1.35° | 6.38+1.38"° | 6.16+1.51 | 6.52+1.68% 6.54+1.30

“IMeans within the same row are significant differences (p < 0.05); ™ Means within the same column

are not significant differences (p > 0.05)
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