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Quality Characteristics of Waffle added with Coconut Powder

Sat-Byul Kim and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Korea

ABSTRACT

This study investigated the quality characteristics of waffles added with coconut powder. Coconut powder was substituted
into waffles at 0, 5, 10, 15, 20, and 25% weight amounts based on the total weight of wheat flour. The viscosity of batter
tended to increase as the ratio of coconut powder increased whereas the measures of spreadability were not significantly
changed. Baking loss rates tended to increase as the ratio of coconut powder increased while moisture contents were not
significantly changed. The L-value and b-values decreased gradually while a-value increased. Among the textural characteristics
hardness, springiness, chewiness, and gumminess tended to increase in proportion to the amount of coconut powder while
cohesiveness and resilience were not significantly changed. The results of the sensory evaluation show that waffles made with
20% coconut powder were the most preferable in appearance, flavor, taste, texture, and overall acceptability.
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Table 1. Formulas for waffle with coconut powder
Ingredients (g) CON" Cp5? CP10 CP15 CP20 CP25

Flour 200 190 180 170 160 150
Coconut powder 0 10 20 30 40 50

Egg & milk mixture (egg 3 : milk 5) 400 400 400 400 400 400
Sugar 50 50 50 50 50 50

Salt 1.25 1.25 1.25 1.25 1.25 1.25

B.P. 2.50 2.50 2.50 2.50 2.50 2.50

Y CON: Coconut powder 0%.
? CP5~25: Added coconut powder 5%, 10%, 15%, 20%, 25%.
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Table 2. Measurement condition for the waffle texture

Mode Force
Option TP.A
Probe P20 mm
Pre-test speed 5.0 mm/s
Test speed 5.0 mm/s
Post-test speed 5.0 mmv/s
Distance 5.0 mm
Time 5.00 sec
Trigger type Auto
Trigger force 50 g
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Fig. 1. Viscosity of waffle batter added with coconut

powder.
™ p<0.01, CON: Coconut powder 0%, CP5~25: Added coconut
powder 5%, 10%, 15%, 20%, 25%.
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Fig. 2. Spreadability of waffle batter added with coconut

powder.
CON: Coconut powder 0%, CP5~25: Added coconut powder
5%, 10%, 15%, 20%, 25%.
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Fig. 3. Baking loss rate of waffle added with coconut
powder.

* p<0.05, CON: Coconut powder 0%, CP5~25: Added coconut
powder 5%, 10%, 15%, 20%, 25%.
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Fig. 4. Volume of waffle added with coconut powder.
CON: Coconut powder 0%, CP5~25: Added coconut powder

5%, 10%, 15%, 20%, 25%.
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Table 3. Hunter's color value of waffle added with co-
conut powder

Samples L a b
CON"  61.81£1.18"  3.324220°  34.42+1.44°
CP5?  5836+0.92°  9.15+0.78"  34.04+0.80"
Coconut CP10  54.20+0.43°  9.91+0.52°  33.19+0.61"
powder  Cp15  5447+0.77°  11.74+0.88"° 32.27+0.92"
CP20  47.70£0.61°  12.73+1.80°  29.64+1.01°
CP25  45.93+0.68°  13.02+1.36"  27.82+0.60°
F-value 169.66™ 20.07" 2391
MeantS.D. ™ p<0.001.

Y CON: Coconut powder 0%

? CP5~25: Added coconut powder 5%, 10%, 15%, 20% 25%

#7¢ Means denoted in a column by the same letter are not signi-
ficantly different (p<0.05).
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Y 9-H 5 AT oFE0] "l 5% 2= Table
40 JeERAATH

9}= o] 7 = (Hardness)= 277} 21481 go & 7P o
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Table 4. Texture properties of waffle added with coconut powder
Coconut powder (%)

CON" cps? CP10 CP15 CP20 CP25 Frvalue
Hardness (g)  214.81+4.04°  265.44+1.19°  289.05+1.27°  290.10+1.08°  304.09+0.24°  355.72+2.01° 14.150™
Springness 1.01£0.05° 0.99+0.01° 1.04+0.11° 1.2940.34 1.77£0.44% 2.00+0.74* 6.482"
Chewieness 184.75£3.57°  219.0242.06°  257.20+2.71°  329.44+839%  456.56£1.93°  619.71+2.36" 11.380™
Cohesiveness 0.85+0.02 0.82::0.04 0.85+0.03 0.87+0.04 0.8620.06 0.87+0.05 0.780
Resilience 0.55+0.06 0.5320.05 0.57+0.04 0.61+0.04 0.57+0.07 0.55+0.05 0.716
Gumminess 181.4143.35%  220.24+2.56°  246.82+7.90™  254.7742.62°  261.59+2.94°  315.50+2.26" 20.840™"

MeantS.D. ™ p<0.01, ™ p<0.001.
Y CON: Coconut powder 0%.
2 CP5~25: Added coconut powder 5%, 10%, 15%, 20%, 25%.

274 Means denoted in a row by the same letter are not significantly different (p<0.05).
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Fig. 5. Moisture contents of waffle added with coconut
powder.
CON: Coconut powder 0%, CP5~25: Added coconut powder
5%, 10%, 15%, 20%, 25%.
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AREAQl 7| 5wt v 2 192 (p<0.01) o2 o E=A
vebdth F0), Bt "gaxe] ik 23Y 99 HE
15%2} 20%E5 H7FeE oFZo] fol4(p<0.001).2 7HE =
sow, FFY U E H7FRA] @2 vzl 7 &
tth whebA] efZel 23 S E Hrlsle] Az o, =
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23y S9E7h AR shEe] Aol A Al Avke
Table 63} 2t}
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Table 5. Sensory evaluation for preference test of waffle with different levels of coconut powder

Coconut powder (%)

F-value
CONV Cps? CP10 CP15 CP20 CP25
Appearance 4.6241.30° 4.78+1.26° 5.76=1.07° 5.01£1.47"%  5.72+0.80° 4.62+1.47° 3.8107
Flavor 3.82+1.03¢ 4.42+0.87¢ 5.1940.93%  5.60+0.84°  6.54+0.74° 4.83+1.25 15.334™
Taste 2.80+0.54° 3.90+0.55° 5.15+0.91° 5.62+0.77° 5.75+0.65° 4.7140.76° 48.500""
Texture 3.17+1.15¢ 4.0140.75° 4.80+1.16° 531=1.18"  5.730.90° 5.01+0.88" 20.146™
Overall acceptability — 3.44+1.09° 4.06+0.83¢ 534+1.17° 5.54+0.80"  6.01+0.87" 4.66+1.04° 21.600™
MeanS.D. ~ p<0.01, ™" p<0.001.
Y CON: Coconut powder 0%.
2 CP5~25: Added coconut powder 5%, 10%, 15%, 20% 25%.
#7¢ Means denoted in a row by the same letter are not significantly different(p<0.05).
Table 6. Sensory evaluation for difference test of waffle with different levels of coconut powder
Coconut powder (%)
F-value
CON" Cps? CP10 CP15 CP20 CP25
Color 4.28+1.13 4.66+0.85 4.83+0.80 4.92+0.94 4.76£0.71 5.02+0.93 1.956
Gloss 3.1541.17° 3.28+0.93% 3.80+1.04™  3.91£1.17%° 4.15+1.25° 4.06+1.22° 3.078
Coconut flavor ~ 2.28+0.92 3.50+£1.04° 4.91+1.03° 5.76+0.91° 5.90+0.92° 6.11+0.74° 52.353™
Sweetness 2.56+1.08¢ 3.84+1.23¢ 5.08+1.09° 5.50+0.84 6.0120.93" 5.91+0.91° 35360
Moistness 3.41+1.29° 4.39+0.71° 5.03+0.92° 5.52+0.88" 5.67+0.84° 5.08+0.74" 16.866"
Chewiness 3.50+1.18° 4.52+0.78% 4.82+1.17° 4.91+1.07° 4.92+1.53" 5.07+0.91° 6.042""
Hardness 3.61+1.34 3.67+1.44 4.01+1.36 3.84+1.39 3.90+1.08 4.66+0.84 1.738
Crispness 2.90+0.81¢ 4.13+1.01° 4.60+1.16™ 5.56+0.82° 5.82+0.66 4.94+0.90° 24657
Oily 2.86+1.02° 3.294+1.33% 3.74+1.45% 3.90+1.54® 4.04+1 47 4.33+1.31° 3.363"
MeanS.D. * p<0.05, ™ p<0.01, ™" p<0.001.

D CON: Coconut powder 0%.
2 CP5~25: Added coconut powder 5%, 10%, 15%, 20%, 25%.

"¢ Means denoted in a row by the same letter are not significantly different(p<0.05).
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