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The product development of ready-to-drink goat milk yogurt mixed with
palm juice to create an identity of agricultural products of Phetchaburi
province
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ABSTRACT: The product development of ready-to-drink goat milk yogurt mixed with palm juice to create an identity
of agricultural products of Phetchaburi province. A completely randomized design (CRD) was used, with two
experiments. The first experiment was determination of the ageing period on the physical and chemical properties
of ready-to-drink goat milk yogurt mixed with palm juice. The second experiment was evaluation of physical
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chemical and biological properties, and consumer acceptability of ready-to-drink goat milk yogurt using different
sweeteners, including sweetened condensed milk (T1), sweetened condensed milk with almond milk (T2),
sweetened condensed milk with palm juice (T3), almond milk with palm juice (T4), almond milk and palm juice
(T5). The first experiment indicated that the sweetness scale significantly decreased with the ageing period (P<0.05).
The viscosity and hardness of yogurt significantly increased with the aging period (P<0.05). The second experiment
showed that the pH of T4, T5 and T6 were reduced significantly (P<0.05). However, the sweetness of 28-day of T6
yogurt was higher than T4 and T5 with statistical significance (P<0.05) but did not differ from T1, T2 and T3. The
reflection of red light (a*) and viscosity of yogurt palm juice (T6) were statistically significantly higher than other
groups (P<0.05). The consumers accepted the color, odor and taste of yogurt using palm juice as sweetener (T6)
more than T1, T4 and T5 (P<0.05). However, the consumers showed more acceptance of the texture and overall
acceptance of yogurt with palm sugar (T6) than other groups (P<0.05). The consumers showed acceptance of the
color, odor, texture, taste and overall acceptance of yogurt using palm juice as a sweetener in the ‘Like’ level (5:30
to 6:15).
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Figure 1 Show characteristics of ready-to-drink goat milk yogurt at a shelf life of 28 days.
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Table 1 Assessment of aging period on physical and chemical properties of yogurt goat milk
Experimental group
Assessed 12 hr. 16 hr. 18 hr. 20 hr. 22 hr. 24 hr. SEM P-value
characteristics (N=12) (N=12) (N=12) (N=12) (N=12) (N=12)

pH (Day 1) 4.57+0.01 4.54+0.03 4.43+0.02 4.44+0.02 4.34+0.01 4.13+0.03 0.01 0.026
Sweetness Scale 1 21.23°+0.25 20.77°+£0.53 20.45%+0.32 20.17%40.17 19.68°10.31 18.79°1+0.92 0.17 0.018
(Brix)
L* (lightness) 89.0310.38 87.9312.25 86.5211.49 86.7512.93 86.7114.61 87.1812.47 0.96 0.085
a* (redness) 1.6230.54 1.6240.35 1.6130.16 1.6030.27 1.6410.07 1.7240.07 0.09 0.197
b* (yellowness) 8.1240.28 8.2130.42 8.2310.41 8.1810.26 8.4610.29 8.5610.29 0.13 0.542
Chroma 0.201%0.07 0.2010.05 0.1910.03 0.2010.04 0.1910.02 0.201£0.02 0.02 0.100
Hue angle 5.5412.39 5.24%1.25 5.1610.73 5.22%1.06 5.1610.36 4.9910.37 0.42 0.079
Protein (%) 3.1310.05 3.1130.02 3.14%0.07 3.1520.05 3.1620.06 3.1710.09 0.02 0.128
Ash (%) 0.4910.01 0.5110.05 0.51£0.02 0.51%0.52 0.5310.17 0.541£0.07 0.14 0.679
Fat (%) 2.1610.11 2.1610.57 2.1610.25 2.17%0.25 2.17%0.11 2.1710.57 0.31 0.767
Carbohydrate (%) 12.47%0.05 12.4310.15 12.4210.13 12.3710.06 12.3010.12 12.3020.05 0.04 0.291
Moisture (%) 81.6210.14 81.6210.06 81.5710.08 81.6110.06 81.5610.17 81.4610.25 0.05 0.167
Vicosity (cP) 3,530.03°+131.75 3,537.64°1241.27 3,551.77°+146.87 3,588.11°°1196.22 3,609.72°°178.62 3,695.06°1474.65 86.37 0.046
Hardness (N) 8.4610.19 8.4610.36 8.4710.02 8.5210.06 8.5410.07 8.5410.16 0.06 0.083
Cohesiveness (ratio) 0.3810.02 0.3810.02 0.3910.03 0.4010.03 0.41%0.02 0.4110.02 0.01 0.381
Springiness (mm) 20.89°10.33 21.08°10.57 21.11°10.34 21.07°10.21 21.31°°10.19 21.88°10.04 0.11 0.047
Gumminess (N) 2.6410.28 2.6810.37 2.6910.14 2.7010.28 2.7010.09 2.71£0.05 0.08 0.099
Syneresis (%) 28.40°1+0.74 28.42°1+0.37 28.53%°10.63 28.65%10.16 28.63%°10.23 28.74°10.33 0.17 0.048
Microbe-  Totalplate 8.4410.10 8.3810.12 8.4310.09 8.3810.05 8.4110.02 8.4410.02 0.03 0.081
count (log CFU/g)
Lactic acid bacteria 8.47+0.11 8.52+0.05 8.4910.14 8.5310.09 8.4910.07 8.5310.19 0.27 0. 459
(log CFU/g)
Treatable acidity (%) 0.9310.01 0.94%0.10 0.9410.15 0.95%0.10 0.95+0.05 0.9610.57 0.16 0.208
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Table 2 Assessment of physical and chemical properties of yogurt goat milk
Experimental group
Assessed characteristics T1 T2 T3 T4 T5 T6 SEM P-value
(N=12) (N=12) (N=12) (N=12) (N=12) (N=12)
pH (Day 1) 4.2110.03 4.1610.01 4.1810.01 4.1310.03 4.1610.01 4.1810.01 0.04 0.058
pH (Day 7) 4.24%0.01 4.2130.02 4.17%0.02 4.1510.01 4.1710.01 4.0810.02 0.04 0.072
pH (Day 14) 4.27%0.02 4.2330.03 4.2330.02 4.1810.02 4.1810.01 4.1410.02 0.05 0.192
pH (Day 21) 4.2810.01 4.2510.01 4.2410.01 4.2010.01 4.2010.01 4.1510.02 0.03 0.093
pH (Day 28) 4.30°10.01 4.26°10.02 4.25°10.01 4.2220%0.02 4.24°10.01 4.17°%0.02 0.04 0.033
Sweetness Scale 1 (Brix) 21.7330.32 19.43%0.29 20.2010.30 19.0010.26 18.3710.38 19.4710.38 0.79 0.102
Sweetness Scale 7 (Brix) 22.00%0.46 19.4710.57 20.00%0.26 18.8010.36 18.0310.57 19.9010.20 0.99 0.451
Sweetness Scale 14 (Brix) 22.0310.15 20.13%2.39 20.5020.30 19.10%1.04 18.1740.93 20.7320.50 2.17 0.219
Sweetness Scale 21 (Brix) 21.8510.98 20.50%1.39 20.0720.06 18.9710.68 18.47%0.45 21.27%1.09 1.89 0.186
Sweetness Scale 28 (Brix) 21.70°10.53 20.332010.85 21.37210.85 19.43+2 84 19.30°10.69 21.34°+1.42 2.93 0.046
Microbe-total plate count (D.1) 8.4310.09 8.3810.09 8.4610.08 8.4210.07 8.4140.10 8.4140.05 0.19 0.385
Microbe-total plate count (D.7) 7.81%0.16 7.70%0.12 7.77%0.18 7,7630.09 7.74%0.12 7.76£0.09 0.31 0.243
Microbe-total plate count (D.14) 6.8630.15 6.6810.13 6.6820.11 6.79%0.09 6.7720.09 6.7630.09 0.27 0.146
Microbe-total plate count (D.21) 6.2310.41 6.1810.27 6.1610.26 6.2110.22 6.2110.21 6.1610.29 0.68 0.196
Microbe-total plate count (D.28) 5.5920.77 5.6610.61 5.5420.52 5.6330.42 5.6510.38 5.5020.60 1.35 0. 699
Lactic acid bacteria (log CFU/g) 8.47%0.11 8.5220.05 8.4910.14 8.5320.09 8.4930.07 8.5320.19 0.27 0.145
Treatable acidity (%) 0.9510.01 0.9410.01 0.9610.01 0.9610.01 0.95%0.01 0.96£0.01 0.02 0.151
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Table 2 Assessment of physical and chemical properties of yogurt goat milk (Continued)
Experimental group
Assessed characteristics T1 T2 T3 T4 T5 T6 SEM P-value
(N=12) (N=12) (N=12) (N=12) (N=12) (N=12)

L* (lightness) 86.80+3.44 87.89+1.69 86.74+3.68 86.78+2.38 87.73+1.63 86.39+2.06 6.07 0.092
a* (redness) 1.53+0.44 1.58°+0.41 1.73%+0.25 1.71840.25 1.51°+0.25 1.882+0.16 0.72 0.039
b* (yellowness) 7.97+0.45 8.64+0.38 8.35+0.38 7.99+0.64 8.35+0.26 8.28+0.38 1.01 0.163
Chroma 0.20%0.06 0.1810.05 0.2130.03 0.2240.05 0.1810.03 0.2240.02 0.09 0.412
Hue angle 1.3730.07 1.3910.06 1.3710.23 1.3610.04 1.3910.12 1.3510.22 0.12 0.101
Syneresis (%) 28.37£1.09 28.5010.27 28.5910.61 28.8210.76 28.5310.48 28.5410.47 1.50 0. 409
Protein (%) 3.14%0.06 3.12%0.03 3.13%0.04 3.1430.04 3.15%0.05 3.15%0.07 0.12 0.800
Ash (%) 0.53%0.05 0.57%0.04 0.5610.06 0.5510.03 0.5510.03 0.57%0.02 0.09 0. 359
Fat (%) 2.1530.02 2.17%0.02 2.1630.03 2.1830.01 2.1630.02 2.1810.01 0.04 0.164
Carbohydrate (%) 12.37140.31 12.3240.19 12.3510.15 12.3610.16 12.2910.09 12.3320.06 0.39 0. 899
Moisture (%) 81.8111.46 81.5110.31 81.6410.35 81.4310.32 81.3310.31 81.5410.20 1.20 0.804
Viscosity (cP) 3,541.07°+398.75 3,533.07°+218.77 3,558.26°+130.47 3,534.04+153.81 3,529.52°+111.17 3,606.98%£120.13 462.59 0.048
Hardness (N) 8.73+0.36 8.43+0.27 8.51+0.17 8.48+0.07 8.46+0.12 8.44+0.08 0.44 0.218
Cohesiveness (ratio) 0.3910.03 0.3930.02 0.4130.03 0.3910.03 0.4130.02 0.4130.02 0.06 0. 390
Springiness (mm) 21.24%0.47 21.13%0.37 21.17%0.34 21.2610.26 21.22%0.17 21.38%0.25 0.76 0. 587
Gumminess (N) 2.5110.54 2.48%0.37 2.4910.28 2.6310.23 2.5910.17 2.6210.09 0.69 0496

3P Mean in the same row with different superscript differ (P<0.05); T1=sweetened condensed milk, T2= sweetened condensed milk with almond milk, T3= sweetened condensed milk with palm juice,

Td=almond milk with palm juice, T5=almond milk and T6=palm juice
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Table 3 Effect of sensory panel method on consumption properties of yogurt goat milk, total number of testers 225 people (no gender and age limit)

Experimental group

Assessed characteristics T1 T2 T3 T4 T5 T6 SEM P-value
(N=12) (N=12) (N=12) (N=12) (N=12) (N=12)
Appearance 4.61+0.21 4.61+0.48 4.78+0.13 4.22+0.18 4.19+0.09 5.19+0.19 0.52 0.061
Color 4.49b+0.14 4.80°+0.25 5.032+0.09 4.59+0.29 4.61+0.24 5.69°+0.17 0.48 0.014
Odour 4.94%+0.42 5.229+0.21 5.17%+0.29 4.17°+0.09 4.39b+0.35 5.32240.17 0.62 0.023
Texture 4.47°+0.35 4.69°+0.09 4.72°+0.38 4.39°+0.09 4.47°+0.38 5.429+0.09 0.56 0.049
Taste 4.92°+0.25 5.17%+0.25 5.339+0.09 4.30°+0.21 4.45°+0.21 5.50°+0.08 0.44 0.027
Overall score 4.69°+0.34 4.83°+0.17 5.09%+0.32 4.30°+0.5 4.31°+0.43 5.419+0.29 0.65 0.024

2P Mean in the same row with different superscript differ (P<0.05); T1=sweetened condensed milk, T2= sweetened condensed milk with almond milk, T3= sweetened condensed milk with palm juice,

Td=almond milk with palm juice, T5=almond milk and Té6=palm juice
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