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Abstract

The objectives of this research were to develop the process and extend shelf life of Thai custard bread
using glycerol as humectants to reduce water activity (aw). The glycerol and fructose were incorporated at 0,
3 and 6% level of custard cream filling and only the glycerol was used at 0, 3 and 6% level of bread flour for
Thai custard bread making. Their effects on water activity (aw) and the sensory quality (color, flavor, texture,
and overall liking score) were studied. The experimental design was randomized complete block design;
RCBD. The method of sensory evaluation was based on the nine-point hedonic scale by 15 trained panelists
and the data obtained were analyzed statistically using the analysis of variance (ANOVA) technique. The effect
of incorporation of glycerol and fructose to custard cream filling at 6% level had the lowest water activity
(0.85) and had the maximum overall liking score (7.28). The optimum condition of bread was 3% glycerol
which reduced water activity (0.83). The sensory quality scores of color, flavor, texture and overall liking score
were at 6.85, 7.26, 7.55 and 7.65 respectively. The custard cream filling was combined with bread and stored
under different temperature such as ambient temperature conditions (25°C) and refrigerated temperature of
4°C. It was found that the shelf life of Thai custard bread which stored under ambient conditions could last
for 3 days. The shelf life of samples stored under refrigerator temperature of 4°C was able to last for 6 days
based on water activity (0.85), and the sensory quality scores through color, flavor, texture and overall liking

score at 7.45, 6.40, 6.50 and 6.45 respectively.
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Table 1 Effect of glycerol on the water activity

(aw) of custard cream filling

Treatment Glycerol Fructose Water activity

(%) (%) (aw)
1 0 0 0.97+0.01"
2 3 0 0.9320.01°
3 6 0 0.85+0.01°
i 0 3 0.9520.00°
5 3 3 0.94+0.01%
6 6 3 0.86+0.01°
7 0 6 0.94:0.00°
8 3 6 0.92+0.01°
9 6 6 0.850.01°

*Values in the same column followed by different letters

are significantly different at a level of P< 0.05
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Table 2 Effect of glycerol on the sensory quality of custard cream filling

Treatment Glycerol Fructose

Average sensory score

(%) (%) Color Flavor Texture Overall liking score
1 0 0 751+0.71" 6.39+0.63" 6.51+0.59" 6.55+0.60"
2 3 0 7.0640.42° 6.15+0.30" 6.06+0.16" 6.3740.48"
3 6 0 7.01+0.38" 6.02+0.08" 6.01+0.03" 6.18+0.30°
a 0 3 7.3940.43" 6.81+0.55° 6.39+0.47" 6.61+0.47°
5 3 3 7.50+0.35 6.80+0.56"° 6.50+0.48" 6.77+0.37°
6 6 3 7.62+031° 6.59+0.53" 6.62+0.47" 6.65+0.44°
7 0 6 7.57+031° 6.8740.37° 6.57+0.52 6.58+0.52°
8 3 6 7.66+0.30° 7394013 6.66+0.72" 7.11+0.38°
9 6 6 7.42+0.64° 7.06+0.66 6.92+0.77° 7.28+0.41°

? Values in the same column followed by different letters are significantly different at a level of P<0.05
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Table 3 Effect of glycerol on the water activity (aw)
of bread

Treatment  Glycerol (%) Water activity
1 0 0.92+0.01°
2 3 0.8320.02°
3 6 0.83+0.02"

®Values in the same column followed by different letters

are significantly different at a level of P< 0.05
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Table 4 Effect of glycerol on the sensory quality of bread

Treatment Glycerol Average sensory score
(%) Color™ Flavor™ Texture Overall liking score
1 0 6.82+0.68 7.28+0.31 7.58i0.50b 7.62+0.38 °
2 3 6.85+6.85 7.26+0.49 7.55+0.43" 7.65+0.41°
3 6 6.85+0.42 7.18+0.68 7.00+0.57° 7.00+0.68"

* Values in the same column followed by different letters are significantly different at a level of P<0.05

Table 5 Sensory evaluation of Thai custard bread

Treatment Average sensory score
Color Flavor Texture overall liking score
Thai custard bread (control) 7.55+0.67 7.65 £0.73 7.55+0.72 7.55 £0.65
Thai custard bread (modified) 7.50+0.39 7.62+0.36 7.58+0.38 7.59+0.38

Table 6 Water activity of Thai custard bread

(modified) at different storage conditions

Table 7 Microbial counts (log cfu/g) of Thai custard bread

(modified) at different storage conditions

Storage Water activity
period (day) 25 °C 4°C
1 0.82+0.01 0.82+0.01
2 0.85+0.01 0.83+0.01
3 0.85+0.01 0.82+0.01
4 0.87+0.01 0.84+0.01
5 - 0.84+0.01
6 - 0.85+0.01

174 FEINYAITNISIFEU

Storage period Microbial counts (log cfu/g)

(day) 25°C 4°C
0 1.85+0.25" 1.85+0.25"
1 2.80+0.50" 2.70£0.50"
2 2.80+0.50° 2.80+0.50°
3 3.20+0.25° 3.20+0.25°
4 3.95+0.25° 3.90+0.25°
5 4.05:0.25° 3.92+0.30°
6 4.50+0.25° 3.98+0.50°

*Values in the same column followed by different letters

are significantly different at a level of P<0.05
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Table 8 Sensory evaluation of Thai custard bread (modified) at 4°C

Storage period

Average sensory score

(day) Color™ Flavor Texture Overall liking score
0 7.53+0.52 7.13+0.55" 7.33+0.59" 7.23+0.37°
1 7.63+0.44 7.13+0.74° 7.23+0.37" 7.25+0.51°
2 7.50+0.53 7.00+0.38" 7.25+0.37" 7.25+0.37"
3 7.46+0.53 6.5620.38" 6.66+0.37" 6.66+0.37"
i 7.50+0.27 6.40+0.47" 6.76+0.27" 6.56+0.26"
5 7.48+0.42 6.40+0.51" 6.52+0.30" 6.52+0.30"
6 7.45+0.44 6.40+0.51° 6.50+0.33" 6.45+0.30°

° Values in the same column followed by different letters are significantly different at a level of P<0.05
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