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Abstract

This study was to examine the shelf life and qualities of castellas added with mixture of Morus alba root
bark (MA), Ecklonia stolonifera (ES), and Curcuma aromatica (CA) extracts (MECE). The result of total microbial
cell count showed that castellas with MECE were increasing storage time, especially at the rate of MA : ES
:CA=0.75:0.75:0.5, and was reduced about 3 log cycle as compared to that of control. Also castellas with MECE
were shown to have the highest antioxidant effect by Rancimat method. In the color, redness of castellas
diminished with increasing amounts of MECE in castellas while conversely, lightness and yellowness increased.
In sensory evaluation, the castella containing MA 0.25%, ES 0.25% and CA 0.125% were preferred than the
control. These results suggest that the addition of MA 0.25%, ES 0.25% and CA 0.125% in castella positively

improved the preservation and development of quality.
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Table 1. Recipe for preparation of the castellas” (Unit: %)

Control I il m
Eggs 30 30 30 30
yolk 16 16 16 16
Sugar 18 18 18 18
Starch syrup 5 5 5 5
Emulsifier (SP) 1 1 1 1
Weak flour 20 20 20 20
Baking powder 0.5 0.5 0.5 0.5
Milk 3 3 3 3
Refined rice wine 3 2.375 1.75 1.0
Butter 35 35 35 35
Morus alba L. 0 0.25 05 0.75
Curcuma aromatica 0 0.125 0.25 0.5
Ecklonia stolonifera 0 0.25 0.5 0.75

YControl: untreated, 1: castella with Morus alba root bark
0.25%, Ecklonia stolonifera 0.25% and Curcuma aromatica
0.125%, I: castella with Morus alba root bark 0.5%, Ecklonia
stolonifera 0.5% and Curcuma aromatica 0.25%, IIl: castella
with Morus alba root bark 0.75%, Ecklonia stolonifera 0.75%
and Curcuma aromatica 0.5%.
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Table 2. Changes in viable cell count of castellas” treated

with various extracts (Unit: CFU/g)
Storage time Control I I m
(days)
0 2.00x10"  1.00x10" 1.00x 10" -
3 5.00 10' - 150 x 10" -
6 6.00x10°  2.00x10'  3.00x 10' -
9 863x10" 130x10° 210x10°  —
15 3.18x10° 1.75x10° 350x10° 1.50x 10>

DRefer to Table 1.

Table 3. Changes in mold cell count of castellas” treated with
various extracts (Unit: CFU/g)

Storage time

(days) Control 1 i m

0 — i i i
3 — — — —
6 - 1.00 % 10" — —
9 2.00x 10" - 2.00x 10" —
15 73x10° 155%x10° 1.00x10° 0.50x10°

DRefer to Table 1.
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Table 4. Protection factor of castellas” treated with various extracts
Storage time (days) Control I il m
0 1.00+0.00™ 1.10+0.06% 1.19+0.04% 1.29+0.02
3 1.00+0.00% 1.11+0.06™ 1.25+0.05" 1.31+0.00*
6 1.00£0.00% 1.0940.00% 1.2240.07 1.3340.03"
9 1.00+0.00% 1.1240.065 1.2140.065 1.360.07™
15 1.00+0.00% 1.01+0.01% 1.12+0.00% 1.22+0.05%
DRefer to Table 1.
APMeans in the same row bearing different superscript are significantly different (p<0.05).
““Means in the same column bearing different superscript are significantly different (p<0.05).
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Table 5. pH value of castellas” treated with various extracts

Storage time (days) Control I il m
0 7.2040.034 7.21+0.03% 7.2340.07% 7.2640.04
3 7.36+£0.01%" 7.48+0.074 7.55+0.014 7.53+0.03*"
6 7.35+0.01¢ 7.53+0.02 7.27+0.02° 7.45+0.01%"
9 7.30+0.02% 7.36+£0.03"" 7.34+0.04* 7.45+0.08""
15 7.57+0.0145 7.56+0.025 7.56+0.025 7.62+0.014

URefer to Table 1.

APMeans in the same row bearing different superscript are significantly different (p<0.05).
““Means in the same column bearing different superscript are significantly different (p<0.05).

Table 6. Lightness of castellas”

treated with various extracts

Storage time (days) Control I il m
0 69.87+0.30* 67.28+0.39% 66.78 +0.04™ 64.93+0.70"
3 70.05+0.04* 66.76+0.44" 63.12+0.32™ 64.56 +0.02°
6 72.13+0.02% 69.87+1.09™ 69.11+0.48" 65.89+0.02°
9 71.34+0.16% 70.40+0.15" 70.09+0.12" 66.35+0.50%
15 71.63+0.47" 69.20+0.60% 69.19+0.18% 57.55+0.25%

YRefer to Table 1.

APMeans in the same row bearing different superscript are significantly different (p<0.05).

a-d

Means in the same column bearing different superscript are significantly different (p<0.05).
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Table 7. Redness of castellas” treated with various extracts

Storage time (days) Control I il m
0 5.380.02" 457+0.01" 470+0.34" 4.69+0.00™
3 5.68+0.10"" 4.84+0.02" 5.56+0.03* 5.53+0.00
6 6.26+0.014 477£0.13% 4.65+0.01°" 5.06+0.05>"
9 5.65+£0.10"" 4424011 4.29+0.03° 5.17+0.03%
15 5.56+£0.08" 4.85+0.03% 4.43+0.05"" 511£0.13%

YRefer to Table 1.
APMeans in the same row bearing different superscript are significantly different (p<0.05).
““Means in the same column bearing different superscript are significantly different (p<0.05).

Table 8. Yellowness of castellas" treated with various extracts

Storage time (days) Control I il m
0 36.92+0.55™ 50.59+0.00° 54.96+0.01* 53.22+1.09™
3 36.32+0.09 49.68+0.65" 52.91+0.00* 53.42+0.17"
6 36.65+0.00™ 50.62+0.26 56.04+0.53™ 53.76 +0.08"
9 36.32+0.35™ 50.06+0.20 55.80+0.09"" 53.33+0.71™
15 37.11+0.61™ 50.76+0.90™ 55.39+0.52%" 46.07+0.29°

DRefer to Table 1.
ADMeans in the same row bearing different superscript are significantly different (p<0.05).
““Means in the same column bearing different superscript are significantly different (p<0.05).
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Table 9. Moisture content of castellas" treated with various extracts (Unit: %)
Storage time (days) Control I il m

0 38.2940.00" 39.23+0.37% 38.95+0.06" 38.23+0.20™

3 36.16+0.85"" 37.27+0.04"" 37.42+0.39"" 36.31+0.65"

6 35.65+0.13" 36.63+0.07" 36.46+0.06™ 37.18+0.09"

9 36.28+0.25" 35.41+0.04™ 34.63+0.52"% 34.33+0.09™

15 35.44+0.28"5" 33.53+0.43“ 35.70+0.36 34.57+0.26%

1)R‘efer to Table 1.
ACMeans in the same row bearing different superscript are significantly different (p<0.05).
““Means in the same column bearing different superscript are significantly different (p<0.05).
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Table 10. Texture of castellas" treated with various extracts
Storage time (days) Control I il m
Hardness 0 46.08+0.27% 52.18+3.14"" 45294153 51.74+158"
ardness 15 63.25+1.02¢ 99.99 +2.63" 97.79+2.11% 106.02+1.17%
Chewiness 0 47.11+1.82%" 55.24+4.66™" 47994355 57.65+3.72%"
15 72.45+4.07% 114.32+£11.93% 103.45+14.57" 104.00+6.89
Gummi 0 44.80+0.76™ 5328 452" 45.56+2.13" 54.09+2.76""
UMIINESS 15 65.83 +2.46 105.38+9.96™ 98.44 +13.28™ 100.07 +5.04%
Cohesi 0 0.96+0.02%" 1.02+0.04% 1.01£0.08% 1.05+£0.09%
Onesveness 15 1.04+0.05" 1.05+0.08" 1.01+0.11% 0.94+0.04
Springiness 0 1.05+0.03* 1.04+0.00* 1.05+0.03* 1.07+0.01*
SPrngines 15 1.10+0.10™ 1.09-+0.05 1.05+0.04% 1.04+0.03"
Resilience 0 0.10=£0.00 0.10+0.01 0.09£0.01 0.10£0.014
15 0.08£0.00™" 0.08+£0.01*" 0.08£0.00 0.07£0.00*
URefer to Table 1.
AMeans in the same row bearing different superscript are significantly different (p<0.05).
Table 11. Sensory evaluation of castellas” treated with various extracts
Untreated I I m
Color (inside) 520+1.01*" 560+0.79" 5.07+0.70"" 4.73+1.03
Color (outside) 5.07+0.92° 6.07+0.59% 494+1.18% 4.27+1.03°
Inner shape 553+0.52" 5.60+0.99" 4.44+0.96" 3.81+1.28"
Smell 4.94+0.93%8 5.40+0.63% 450+1.10° 3.43+1.02¢
Taste 5.00+0.89% 5.36+0.74* 3.94+1.06" 3.44+1.36"
Texture 5.19+0.66" 533+1.11% 456+1.15"" 413+1.15°
Total 5.31+0.70 5.73+0.80% 3.9340.88" 356+0.96"

DRefer to Table 1.

A®Means in the same row bearing different superscript are significantly different (p<0.05).
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