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Stability of Natural Colorants and Qualities of Frozen Tub Tim Grob during Storage
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The objective of this research was to develop a prototype of the best formulation of Tub Tim
Grob products by using different types and ratios of flour for water chestnuts coating. The quality of the
products colored with natural and commercial artificial colorants and stored in the freezing process at
-18 °C for 90 days, was compared. Tub Tim Grob formula 2 using 400 grams of tapioca flour and 50
grams of arrowroot flour had the best appearance and the highest sensory acceptance scores for
appearance, color, flavor, taste, texture and overall acceptability. Thus, formula 2 was selected as
prototypes for a comparative study between products receiving the addition of Natural and commercial
artificial colorants in Tub Tim Grob products and stored in the freezing process at -18 °C for 90 days.
Tub Tim Grob in Treatment 3 using natural colorants with 10 ml per 200 ml of water had suitable
formula for production of frozen Tub Tim Grob because it had the highest color stability at 0-90 days
of storage (redness value (a*) up to 23.12) and sensory acceptance scores for appearance, color, smell,
taste, texture and overall acceptability of 3.41, 3.52, 2.97, 3.63, 3.76 and 3.54, respectively. Moreover, it
had the highest hardness value of 27.73 Newtons.
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Table 1 Formulas for the Tab Tim Grob product
Ingredient (g) Formula 1 Formula 2 Formula 3
Water chestnut 400 400 400
Tapioca flour 200 400 -
Glutinous rice flour - - 200
Arrowroot flour - 50 200
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Figure 1 The appearance of Tab Tim Grob product with different formulas
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Table 2 Sensory evaluation of Tab Tim Grob with different formulas

Sample Appearance Color Flavor Taste Texture Overall
Formula 1 3.93+0.78°  3.70+0.15°  4.13+1.13°  3.83+0.88°  4.03+0.24°  4.07+1.21°
Formula 2 4.33+0.24° 4.63+1.34° 4.17+1.192 4.27+1.09° 4.30+0.81° 4.33+0.54°
Formula 3 3.60+0.11°¢ 3.63+1.21°¢ 3.87+0.53° 2.90+1.12° 2.63+0.55°¢ 3.03+0.78°

Different letters in the same column indicate significant differences (p<0.05).
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Table 3 Color values of Tab Tim Grob product during frozen storages at -18°C for 90 days

Day Sample Color values
L* a* b* AE*
0 Treatment 1 28.85+0.11°" 48.58+0.17%"  30.71+0.28% 35.83+0.13%
Treatment 2 35.44+0.39% 20.51+0.28% 0.18+0.10%  24.20+0.23%
Treatment 3 19.43+0.17 30.26+0.26™" 6.41+0.144 29.37+0.644
Treatment 4 16.84+0.24% 27.61+0.17 8.17+0.30  30.57+0.20°"
7 Treatment 1 20.44+0.47°8 37.74+0.65%® 25.56+0.46%8 32.17+0.42%
Treatment 2 30.64+0.65% 18.34+0.16% -0.54+0.22% 23.18+0.04%
Treatment 3 16.49+0.09¢ 28.26+0.13"8 4.28+0.15® 27.39+0.08®
Treatment 4 14.46+0.22% 25.55+0.28% 6.17+0.02°® 28.57+0.06"®
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Table 3 (Continued)

Day Sample Color values
L* a* b* AE*

15 Treatment 1 17.66+0.14°° 31.65+0.22°¢ 18.63+0.19% 28.49+0.24%¢
Treatment 2 21.37+0.14% 15.59+0.26% -0.74+0.14®®  22.68+0.19%
Treatment 3 17.46+0.15°¢ 24.60+0.27°¢ 1.25+0.23C 26.66+0.19°
Treatment 4 12.60+0.23 22.60+0.22° 2.84+0.15°¢ 26.83+0.16°

45 Treatment 1 16.58+0.13° 30.31+0.22%° 17.46+0.06°  27.53+0.24%°
Treatment 2 20.42+0.14%° 14.48+0.12%° -0.95+0.23%  20.63+0.14%°
Treatment 3 16.30+0.22°° 23.66+0.20°° 0.99+0.13°  24.86+0.14C
Treatment 4 12.17+0.14< 21.25+0.23C 1.93+0.34°  2577+0.13"°

90 Treatment 1 14.48+0.15< 25.32+0.12% 15.06+0.45% 25.63+0.40%
Treatment 2 18.56+0.14% 12.56+0.32F -1.11+0.15% 18.86+0.14
Treatment 3 15.73+0.17°° 23.12+0.25° 0.92+0.30° 22.51+0.41F
Treatment 4 10.52+0.20% 18.28+0.40 1.21+0.20°F 24.74+0.23°

Different lower—case superscript letters within a column indicate significant differences between mean values (p<0.05).

Upper-case superscript letters indicate significant differences between 0-90 day within the same treatment conditions (p<0.05).
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Figure 2 The appearance of Tab Tim Grob product during frozen storages at -18°C for 90 days
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Table 4 Sensory evaluation of Tab Tim Grob product during frozen storages at -18°C for 90 days

Day Sample Appearance Color Flavor Taste Texture Overall
0 Treatment1 4.27+0.78"  4.30+0.95" 293+1.23% 4.00+0.98" 4.17+0.95" 4.13+0.94*"
Treatment 2 3.27+1.17""  3.40+1.11%  32.00+1.14" 3.67+1.06" 3.43+0.74° 3.70+0.83"
Treatment 3 3.33+0.99”"  3.30+1.00® 2.96+0.96® 3.73+1.04°® 3.93+0.93"  3.74+0.83"
Treatment 4 3.40+1.22°%  3.80+0.99 2.87+1.16°® 293+1.42%® 333+1.90%° 3.27+1.08°
7 Treatment 1  4.35+0.71*"  4.42+0.88"" 3.74+0.96* 4.10+0.83”" 4.13+0.92" 4.29+0.82%"
Treatment 2 3.51+0.96”"  3.42+1.06" 3514096 3.77+0.76% 3.77+0.88"  3.70+0.93%"
Treatment 3 3.90+0.94”"  4.09+0.87™ 3.71+0.92" 4.26+0.68" 4.12+0.92*" 4.32+0.81*"
Treatment 4 4.16+0.78""  4.26+0.63" 3.54+1.06™ 3.87+0.95" 3.93+0.96™  3.94+0.96™
15  Treatment 1  4.23+0.86  4.03+0.99" 357+0.89"" 4.10+0.80" 4.10+0.84*"  4.10+0.88*"
Treatment 2 3.80+0.74**  3.67+0.88% 3.47+0.82”" 3.57+0.85"  3.53+0.69” 3.83+0.79™"
Treatment 3 4.06+0.92”"  3.80+0.96™  3.40+0.97™ 3.80+1.00°® 3.93+0.97*"  3.86+0.89""
Treatment 4 3.70+1.28"%  3.76+1.16" 3.23+1.04% 3.53+1.04" 3.63+0.85"  3.63+1.03%
45 Treatment 1 4.13+0.87*"  3.98+0.89""  3.24+0.42°®  3.80+0.92"" 3.87+1.00"  3.80+0.99""
Treatment 2 3.68+0.23*"  352+1.17%  3.18+0.84™ 3.00+0.23®  3.63+0.69”"  3.52+0.96™
Treatment 3 4.00+0.63™  3.76+0.68”"  3.06+0.97°® 3.43+1.14° 351+0.96™ 3.51+1.08™
Treatment 4 3.54+0.89"°  3.65+0.93" 3.01+1.06°® 2.93+1.23®  3.33+0.99® 327+1.17®
90 Treatment1 3.57+0.89°°  3.54+1.06® 3.00+1.40"° 3.77+0.81"° 3.80+1.26" 3.67+1.18%
Treatment 2 3.47+0.82°"  3.23+0.96® 2.93+0.96® 3.70+0.93*" 3.70+0.86""  3.00+0.88°C
Treatment 3 3.41+0.97™  3.52+0.14®®  297+123® 3.63+0.81°° 3.76+0.28""  3.54+0.95™
Treatment 4 3.23+1.04C  2.87+1.16®° 2.88+1.01°® 327+1.04° 3.23+1.21" 293+0.74"

Different lower—case superscript letters within a column indicate significant differences between mean values (p<0.05).

Upper-case superscript letters indicate significant differences between 0-90 day within the same treatment conditions (p<0.05).
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Table 5 Hardness of Tab Tim Grob products during frozen storage at -18 °C for 90 days.

Hardness (N)

Sample
0 Day 7 Day 15 Day 45 Day 90 Day
Treatment 1 38.59+0.22% 31.94+0.06%® 29.57+0.10° 29.41+0.10° 28.88+0.09%°
Treatment 2 37.99+0.04°  30.59+0.22°®  28.80+0.16°C  28.79+0.12°C  27.29+0.04%
Treatment 3 37.49+0.124 30.02+0.05® 28.92+0.04°¢ 28.32+0.02 27.73+0.07°
Treatment 4 37.82+0.16"  30.72+0.12"8 28.12+0.06 27.97+0.02°¢  27.64+0.10°

Different lower—case superscript letters within a column indicate significant differences between mean values (p<0.05).

Upper-case superscript letters indicate significant differences between 0-90 day within the same treatment conditions (p<0.05).
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