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Figure 1 Almond powder (A) and Coconut powder (B).
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Figure 2 Characteristics of basic macarons. Formula 1 (A) Formula 2 (B) and
Formula 3 (C).
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Figure 3 Appearance of macarons. French meringue (A), Swiss meringue (B)
and Italian meringue (C).
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Figure 4 Macaron appearance from different ratios of almond powder to coconut
powder: Formula 1 (A), Formula 2 (B), Formula 3 (C), Formula 4 (D) and Formula 5 (E).
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Table 1 Basic macaron recipe ingredients
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Basic Macaron (g)

Ingredients
Formula 1 Formula 2 Formula 3
Almond powder 100 140 250
Icing sugar 168 196 250
Castor sugar 23 30 250
Water - - 120
Egg white 83 100 180

Table 2 Physicochemical properties of almond powder and coconut powder

Physicochemical property

Almond powder

Coconut powder

Color
L* 7793 +0.17° 89.77 + 0.14
a* 0.99 + 0.09 ° 0.41+0.10°
b* 22.53 + 0.07 9.51+0.20°
aw 0.60 + 0.01° 0.51 +0.03 "

Proximate (% Dried)

Moisture 381 +0.15° 4.10 +0.07 °
Fat 54.53 + 0.16 ° 4241 + 009 °
Protein 18.29 + 0.11° 427 +0.11°
Ash 3.51+0.08° 1.21+0.05°
Carbohydrate 19.86 £ 0.21° 48.01 + 0.04 °
Crude fiber 17.49 £ 0.43° 36.27 + 0.08

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different

(p < 0.05).

Table 3 Sensory test of basic macaron recipe

Basic Macaron

Characteristics

Formula 1 Formula 2 Formula 3

Appearance 587 +1.11° 6.60 +1.13° 753 +094°
Color 550+ 1.07 697 +1.03° 7.83+099°
Flavor 577+082° 653 +1.20° 803 +093°
Taste 567 +0.71° 6.67 £ 0.96 ° 8.07 +0.98°
Texture 470 +0.92 ¢ 6.40 + 1.38 ° 8.07 +0.87°
Overall Liking 567 +0.96 6.53 +1.04° 8.17+0.83°

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different

(p < 0.05).
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Table 4 Physicochemical properties of meringue types

Physicochemical property French meringue Swiss meringue Italian meringue
Color
L* 79.74 £ 212 8353+ 155" 88.12 + 1.05°
a* 368 +0.27° 322+044° 269 +0.32°
b* 16.96 + 0.46 ° 15.07 +041° 14.18 + 0.49 ©
Moisture (%) 360 +0.10° 341+0.12° 321 +0.06
EM 0.58 +0.01° 0.52 £ 0.01 ° 0.48 + 0.01 ¢
pH 6.26 +0.01° 6.28 +0.01° 6.27 +0.01°
Hardness (N) 228.69 + 13.96 266.30 + 14.78 ° 371.94 +11.18°
Crispness (mm) 0.76 + 0.09° 0.69 + 0.08 ° 0.63 +0.07°

Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different
(p < 0.05).

Table 5 Sensory test of meringue type

Characteristics French meringue Swiss meringue Italian meringue
Appearance 6.37 +1.07° 6.70 + 1.44 ° 737 +1.06°
Color 6.40 +1.13° 703 +1.40° 7.30 + 1.05°
Flavor 6.10 +1.12° 670 +1.62° 753+ 1.22°
Taste 6.33+1.06° 6.27 +1.36 ° 753+120°
Texture 6.60 +1.19° 6.90 + 1.45° 8.00 + 1.08 °
Overall Liking 6.43+1.07° 6.76 +1.28 " 773 +1.05°

Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different (p < 0.05).

Table 6 Sensory test of macaron from different ratios of almond powder to coconut powder

Macaron (Almond powder: Coconut powder)

Characteristics Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
(4: 0) (3:0.5) (2: 1) (1: 1.5) (0: 2)
Appearance 764 +0.75° 742 +0.84° 742 +0.67° 6.82 +0.59 ° 6.56 +0.70 °
Color 782 +0.80° 7.46 +0.99° 762+073% 6.78 +0.74 6.04 +0.90
Flavor 782 +0.90° 746 +0.73° 7.58 + 0.64 7.16 + 0.65 6.72+0.76 ¢
Taste 8.00 + 0.86 ° 766 +0.85° 7.56 +0.79 6.94 +0.71° 6.54 + 0.68 ¢
Texture 7.88 +0.85° 7.76 +0.82° 770 £0.79 ° 6.98 +0.68 ° 6.30 + 0.58
Overall Liking 792 +0.83° 7.70 £ 0.95 ° 7.60 + 0.81° 7.04 +0.83° 6.68 +0.77

Note: Mean values =+ standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different (p < 0.05).

Table 7 Physicochemical properties of macaron from different ratios of almond powder to coconut powder

Macaron (Almond powder: Coconut powder)
Physicochemical

Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
property
(4:0) (3:0.5) (2:1) (1:1.5) (0:2)
Color

L* 87.92 +0.08 ° 85.30 + 0.26 ° 8491 +0.10° 81.95+ 0.45 € 7763 + 092 °

a* 1.99 +0.02° 2.02 +0.05° 240 +0.32°%° 238 + 0.59 278 £ 043

b* 13.78 £ 0.12 ¢ 14.87 + 0.07 © 14.90 + 0.28 17.17 + 0.50 ° 18.57 + 0.69 °

Moisture (%) 4.15 +0.03 ° 3.96 + 0.08 ° 3.78 £ 0.09 3.53 +0.09 ° 3.16 £ 0.08 ©

aw 0.48 + 0.02 ° 0.49 + 0.02° 0.48 £ 0.01° 0.45 + 0.04 *° 0.41 + 0.05°

pH 6.58 + 0.02 ° 6.61 +0.01° 6.59 + 0.02 ° 6.62 +0.02° 6.62 +0.01°
Hardness (N) 370.94 + 850 © 37593 + 12.32 384.34 + 10.03 42456 + 9.90 ° 466.30 + 14.78 °

Crispness (mm) 0.79 + 0.05 ° 0.68 + 0.08 0.66 + 0.08 ° 0.61 +0.09 © 0.59 + 0.09 ©

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different (p < 0.05).

Table 8 Proximate of macaron from different ratios of almond powder to coconut powder

Macaron (Almond powder: Coconut powder)

Proximate Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
(4:0) (3:0.5) (2:1) (1:1.5) (0:2)

Carbohydrate 56.21 + 0.11 5732 +028° 5894 +0.19 ° 59.81 + 0.07 ° 61.29 + 0.15 °
Protein 21.53 £ 0.16 ° 21.37 + 0.09 ° 20.88 + 0.07 ° 2095+ 0.11 20.02 + 0.05 ©
Fat 16.21 + 0.26 * 15.76 + 0.13 *° 15.24 + 0.15 ° 14.82 + 0.24 14.54 + 0.19 ©

Ash 1.92 + 0.03° 1.64 +0.01° 1.12 + 0.02 © 0.81 + 0.01 ¢ 0.66 + 0.01 ¢
Crude fiber 247 +0.14 ¢ 327 +0.11° 4.02 +0.09 ¢ 5.49 +0.15° 6.48 + 0.12°
Moisture 4.13 +0.03° 3.91+0.04° 382 +0.02°¢ 3.61 + 0.02 ¢ 349 +0.03 ¢

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different (p < 0.05).
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ABSTRACT

Keyword
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Used Coconut Residue

This research examines the development of macarons using coconut residue. Physicochemical
properties, types of meringues, effects on quality, nutritional value, and consumer acceptance
of macarons were analyzed. Coconut residue showed L* a* b* values of 89.77, 0.41, and 9.51,
respectively, with moisture, ash, fat, protein, carbohydrate, and dietary fiber percentages being
4.10, 1.21, 42.41, 4.27, 48.01, and 36.27, respectively. It was found that the Italian meringue
technique shows the structural strength of egg whites. Sensory evaluation indicated that Italian
meringue was more preferred than French or Swiss types. Increasing coconut residue in the
macaron recipe reduced the L* value while increasing a* and b* values without significantly
affecting moisture and water activity (aw) compared to the control recipe. Hardness increased,
but crispness decreased as the proportion of coconut residue rose. Furthermore, dietary fiber in
macarons increased with higher coconut residue content. Consumer acceptance tests showed
that macarons with a ratio of 2:1 (almond powder: coconut powder) were accepted similarly to
the control recipe, but acceptance tended to decrease with higher coconut residue ratios. Thus,
using a ratio of 2:1 (almond powder: coconut powder) in macaron production is deemed
optimal, enhancing nutritional value while maintaining high consumer acceptance, and
presenting a new approach to utilizing leftover materials effectively.
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