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Abstract

This study was designed to determine the optimal ratio of dropwort powder in castella by adding the powder at levels
of 0, 3, 6, 9, and 12% respectively. The properties of the castella were analyzed by specific gravity, specific volume, color
determinations, texture properties and sensory evaluation. The Specific gravity increased with increasing amount of
dropwort powder. However, the specific volume decreased with increasing dropwort powder. For the color values, as more
dropwort powder was added, the L-value decreased. The castella with 9% dropwort powder had a higher hardness,
gumminess, and chewiness. A sensory panel perceived that the external and internal color of the castella become darker
with the dropwort powder substitution and the grain size decreased with increasing amount dropwort powder, while sweet
taste showed no significant difference. The order of overall preference was DP 9>DP 6>DP 12>CON>DP 3. Therefore,
the substitution of 9% of wheat flour with dropwort powder was recommended in the production of castella.

Key words : Dropwort powder, castella, texture properties, sensory evaluation.
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Table 1. Formula of castella containing dropwort powder

Control” DP 3 DP 6 DP 9 DP 12

rgedient o) @ @ ® @
Egg 900 900 900 900 900
Sugar 450 450 450 450 450
Starch syrup 75 75 75 75 75
Salt 4 4 4 4 4
Cake flour 450 436.5 423 409.5 396

Dropwort powder 0 135 27 40.5 54

Refined rice wine 75 75 75 75 75
Lemon juice 12 12 12 12 12
M

2 Castella with 3% dropwort powder.
% Castella with 6% dropwort powder.
¥ Castella with 9% dropwort powder.
%) Castella with 12% dropwort powder.
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Table 2. Measurement condition of texture analysis

Measurement condition

Option TP.A

Pre test speed 2.0 mm/s
Test speed 5.0 mm/s
Post test speed 5.0 mm/s
Distance 20 mm
Strain 40.0%
Trigger force Auto~5.0 g
Time 5.00 sec

o} #sAke] 4L A (crumb color), A2 (crust color),
7122l =7(grain size), 7152 TU4d(grain uniformity),
A)(firmness), §3A(springiness), 33 F(moistness), 2
*)(adhesiveness), #|\}2] Hdropwort flavor), TH¥(sweet taste)
7} AA)AQ] 7] S (overall acceptance)Z F117] FE2Z 53

48 g3k
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Table 4. Color values of castella containing dropwort
powder

Sample L a b

CON 102.04+5.05° -1.3740.15" 20.13+3.22°
DP 3 84.94+0.90° ~141£027° 9.27+0.84°
DP 6 83454227  -1.62+041° 7.38+1.86™
DP 9 79.34+1.24° -2.59+0.20° 4.75+0.97*
DP 12 78.66+0.32° -3.02+0.53" 4.24+0.30°

Different superscripts within the same colurmn indicate significan-
tly different(p<0.05).

Table 3. Specific gravity and specific volume of castella containing dropwort powder

Sample

Properties CON DP 3 DP 6 DP 9 DP 12
Specific gravity 0.51+0.02 0.55+0.04 0.57+0.02 0.61+0.02 0.65+0.03
Specific volume(mL/g) 5.09+0.19 4.60+0.17 4.20+0.06 3.82+0.05 3.65+0.10
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CON

DP3 DP6 DP9 DP12

Fig. 1. Photographs of castella containing dropwort powder
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Table 5. Texture characteristics of castella containing dropwort powder by texture analyser

Characteristics CON DP 3 DP 6 DP 9 DP 12
Hardness 2439.06+317.12° 3227.01+616.72® 3540.81324.01% 4625.47+321.87° 4321.28+567.50%
Springiness 091+ 0.02° 092+ 0.02° 092+ 0.00a 091+ 0.00* 091+ 0.01°
Cohesiveness 0.69+ 0.01° 0.69+ 0.01° 0.68+ 0.01% 067+ 0.01% 0.66+ 0.01°
Gumminess 1679.71+229.60° 2218.00+391.03° 2419.96£205.77% 3055.28+185.28" 2845.28+345.00%
Chewiness 1520.88+185.32° 2039.53+323.45° 2231.70+186.94% 2837.85+153.42° 2562.86:+281.44%
Different superscripts within the same column(row) indicate significantly different(p<0.05).
Table 6. Sensory characteristics of castella containing dropwort powder
Characteristics CON DP 3 DP 6 DP 9 DP 12

Crumb color 1.100.32° 2.30£0.67° 3.10£0.57° 3.80:£0.42° 4.7020.48°

Crust color 2.10+1.10° 2.90+0.88" 3.40+0.52° 4.30+0.48° 4.80£0.42°
Appearance

Cell size 3.90+1.00° 3.60+0.52% 3.00£0.47% 2.40+0.52° 1.70+0.82"

Grain uniformity 2.00+0.82° 2.80+0.92" 3.50+0.85° 3.90+0.57° 4.10£0.57°

Firmness 1.60+0.84° 2.60+1.07° 3.20+1.03% 4.00+0.82° 4.10£0.99°

Springiness 2.80+1.23 3.00+0.67 3.50£0.53 3.5040.97 3.00£0.94
Texture

Moistness 3.00+1.33 3.00+1.05 3.2040.42 2.60+1.07 3.30+1.25

Adehesiveness 2.50+1.51 2.60+1.35 2.30£1.06 2.10+0.88 2.20+1.40

Dropwort flavor 1.10+0.32° 2.00=0.82° 2.50+£0.97% 3.30+1.06™ 3.90+1.45°
Flavor Sweet taste 2.90+0.88 2.90:£0.88 2.70+0.82 2.90+1.37 3.10+1.60
Overall acceptance 3.10+0.57 3.00:£0.82 3.60+0.97 3.70+0.95 3.30+1.06

Different superscripts within the same column(row) indicate significantly different(p<0.05).
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