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Feasibility Study of Powdered Yoghurt
Consisted of Rice Water and Roselle Juice
by Spray-Dry Process
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Abstract

The suitable formula of powdered yoghurt containing rice water and rosella juice was sugar : plain yoghurt
: rosella juice (1: 2.5 : 5) and optimum condition of spray dryer were 100" C drying temperature and 5 bar atomizer
pressure. The physical properties of final product were 0.74 g/ml bulk density, 0.252 a . The Hunter color system
L, a, b were 88.91, 3.29 and 4.95, respectively. The chemical properties were 38.60% reducing sugar, 1.29% acid
content, 2.47% moisture content, 0.20% fat content, 6.90% protein content and 1.55% ash content. Lactic acid

bateria were analyzed in powdered yoghurt product were lower 10 CFU/g.
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4.1 AATENIEIUNIENIW MR Bulk
density A0 4RHA (Cannon LV 2000) ANFTEUL
Hunter Lab (Minolta Model CR300, Minolta
Camera Co. Ltd., Japan), a (Aqualab Model
Series 3 USA)

a & v Qe L ¥ U

4.2 AaTzRn Ul sermanas e

9 point hedonic scale

Table 1 Formulation of sugar and yoghurt for powdered yoghurt containing rice water and roselle

juice
Treatment Sugar (g/100 g green tea juice) Yoghurt (g/100 g green tea juice)
1 20 85
2 20 50
3 5 85
4 5 50
5 12.5 67.5
6 12.5 67.5

Table 2 Formulation of temperature and pressure for powdered yoghurt containing rice water and

roselle juice

Treatment Temperature (° C) Pressure (bar)
1 130 5
2 130 3
3 100 5
4 100 3
5 115 4
6 115 4

Temperature means temperature in chamber. Pressure means atomizer pressure.
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Table 3 Physical properties of yoghurt varied by sugar and plain yoghurt

Viscosity*

Bulk density

Sugar (%)  Plain Yoghurt (%) Color
. 8 (cP) (g/ml)
L value a value b value
20 85 27.69 0.79 84.07 1.38 8.44
20 50 8.18 0.73 80.07 4.42 6.40
5 85 21.08 0.80 84.84 1.64 8.85
5 50 13.21 0.77 78.09 4.47 6.29
12.5 67.5 22.21 0.77 83.35 2.16 7.45
12.5 67.5 21.03 0.80 84.46 1.86 6.38
* Recovered dried yoghurt equal 18 brix total soluble solid
Table 4  Relative equation of physical properties with sugar and plain yoghurt
Relative equation R?
Viscosity = 156.392-(0.050*Sugar)+(0.008*Plain yoghurt)-(0.001*Sugar*Plain yoghurt) 0.906
L = 76.501+(0.171*Sugar)+(0.016*Plain yoghurt)-(0.00039*Sugar*Plain yoghurt) 0.823
a = 4.755-(0.00034*Sugar)-(0.00591*Plain yoghurt) 0.870
b = 5.475+(0.01476*Sugar)+(0.00585%Plain yoghurt) 0.840
Bulk density = 0.783-(0.0031*Sugar) 0.814
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Table 5 Chemical properties of yoghurt varied by sugar and plain yoghurt
. pH* Acid* Reducing sugar Moisture content
Sugar (%) Plain Yoghurt (%) a
® (%w/w) (%w/w) (%wW/wW)
20 85 0.343 3.70 1.81 42.79 3.94
20 50 0.346 3.61 1.60 45.12 2.48
5 85 0.260 3.69 2.04 51.31 1.48
5 50 0.324 3.59 1.79 45.32 3.00
12.5 67.5 0.326 3.69 1.90 44.78 2.99
12.5 67.5 0.336 3.69 1.93 45.37 2.48
* Recovered dried yoghurt equal 18° brix total soluble solid
Table 6 Relative equation of chemical properties with sugar and plain yoghurt
Relative equation R’

Moisture content = 3.715-(0.077*Sugar)~(0.0054*Plain yoghurt)+(0.00043*Sugar*plain yoghurt) 0.960

pH = 3.575+(0.0015*Sugar)+(0.00022%Plain yoghurt) 0.794
aw = 0.338+(0.0006*Sugar)-(0.00018*Plain yoghurt) 0.945
Reducing sugar = 42.95+(0.126*Sugar)+(0.023*Plain yoghurt)-(0.001*Sugar*Plain yoghurt) 0.978
Acid = 1.836-(0.012*Sugar)+(0.000546*Plain yoghurt) 0.863
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Table 7 Sensory properties of yoghurt varied by sugar and plain yoghurt
Sugar Plain Yoghurt Roselle Yoghurt B . Overall
Sourness Sweetness  Color Viscosity .
(%) (%) flavor flavor Acceptability
20 85 4.80 5.33 3.73 3.47 6.00 4.93 4.33
20 50 6.00 4.87 5.40 5.60 5.40 5.20 5.67
5 85 4.13 4.87 3.53 3.53 5.80 5.27 4.53
5 50 5.73 5.13 4.60 4.33 5.00 5.07 5.27
12.5 67.5 4.47 5.60 4.80 4.00 5.80 5.40 5.33
12.56 67.5 4.80 5.07 4.33 4.13 5.93 5,47 5.53
Sensory test used recovered dried yoghurt equal 18 brix total soluble solid
Table 8 Relative equation of sensory properties with sugar and plain yoghurt
Relative equation R*
Roselle flavor = 5.834+(0.0123*Sugar)-(0.0037%Plain yoghurt) 0.838
Sourness = 4.603+(0.0619%Sugar)-(0.00186%Plain yoghurt) 0.920
Sweetness = 3.927+(0.104%Sugar)—(0.000764*Plain yoghurt)+(0.00019*Sugar*Plain yoghurt) 0.962
Color = 4.786+(0.029%*Sugar)+(0.0019*Plain yoghurt) 0.807
Overall acceptability = 5.412+(0.0352%Sugar)-(0.00116*Plain yoghurt) 0.783

Hedonic score trial of sugar and plain yoghurt following sensory equation

Plain yoghurt (%)

Hedonic score trial

Table 9
Attribute Sugar (%)
Roselle tflavor 20
Sourness 20
Sweetness 20
Color 20
Overall acceptability 20

50 5.82
50 5.48
50 5.55
85 6.10
50 5.83

wdsnPldUsnashens  uazlofifad
LVANNZ AN 3 sinEnEan Mz IasLeS oI
LUUWURHBE (20-SD Sold Distributor Pamalyne
Co. Ltd., Thailand) @sarnn1inasasidaana
Zoulumng 100-130 ° o WAzAINGUIUTIY 3-4
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bulk density LWuANAH (Table 11)
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Table 10 Physical properties of yoghurt varied by temperature and pressure
Viscosity* Bulk density
s p (Bar) Color
Temperature ( C) ressure (Ba (cP) (g/ml)
L value a value b value
130 5 7.19 0.86 83.32 4.91 6.61
130 3 7.15 0.82 81.56 5.11 7.59
100 5 6.99 0.74 88.91 3.29 4.95
100 3 7.32 0.82 81.97 5.22 7.00
115 4 7.46 0.84 80.03 5.19 6.89
115 4 7.07 0.79 87.22 3.77 5.57
* Recovered dried yoghurt equal 18" brix total soluble solid
Pressure means atomizer pressure
Table 11 Relative equation of physical properties with temperature and pressure
Relative equation R®
a = 17.081-(0.090*Temp)-(3.848*Pressure )+(0.029*Temp*Pressure) 0.702
b = 13.356-(0.034*Temp)-(2.808*Pressure )+(0.018*Temp*Pressure ) 0.794
Bulk density = 1.542-(0.006%Temp)~(0.240*Pressure )+(0.002*Temp*Pressure) 0.856

L, a, b mean color system by Hunter Lab
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Table 12 Chemical properties of yoghurt varied by temperature and pressure

Temperature Pressure a pH* Acid* Reducing sugar Moisture content
o) (Bar) (%wW/wW) (%w/w) (%w/w)
130 5 0.271 3.65 1.24 38.51 2.00
130 3 0.251 3.61 1.24 39.02 1.98
100 5 0.252 3.65 1.29 38.60 2.47
100 3 0.283 3.63 1.27 38.82 2.50
115 4 0.287 3.64 1.29 38.94 1.99
115 4 0.225 3.63 1.27 38.60 - 1,99

* Recovered dried yoghurt equal 18" brix total soluble solid

Table 13 Relative equation of chemical properties with temperature and pressure

Relative equation R*
Moisture content = 4.446-(0.020*Temp)—(0.098*Pressure)+(0.001*Temp*Pressure) 0.750
pH = 3.767-(0.00167*Temp)-(0.023*Pressure )+(0.00033* Temp*Pressure) 0.957
Acid = 1.280-(0.00029*Temp)+(0.038*Pressure )~(0.00029*Temp*Pressure)) 0.723

L, a, b mean color system by Hunter Lab

Table 13 Sensory properties of yoghurt varied by temperature and pressure

Temperature Pressure Roselle Yoghurt Overall
. Sourness Sweetness  Color Viscosity
( O (Bar) flavor flavor Acceptability

130 5 5.20 4.93 5.73 5.67 5.07 5.20 5.93
130 3 5.33 5.00 5.40 5.33 5.20 5.47 5.80
100 5 5.40 5.73 5.40 5.80 6.13 5.40 6.13
100 3 5.20 5.20 5.93 5.80 5.33 4.93 5.87
115 4 5.60 4.80 5.27 5.60 5.67 4.73 5.47
115 4 5.60 5.13 6.33 5.87 5.73 5.47 6.13

Sensory test used recovered dried yoghurt equal 18° brix total soluble solid

Table 14 Relative equation of sensory properties with temperature and pressure

Relative equation R®
Color = 0.0025+(0.0422*Temp)+(1.95*Pressure)—(0.0155*Temp*Pressure) 0.875
Yoghurt flavor = 1.988+(0.0233*Temp)+(1.265*Pressure)-(0.01*Temp*Pressure) 0.740
Sweetness = 9.095-(0.033*Temp )~(0.566*Pressure )+(0.005667* Temp*Pressure) 0.762

L, a, b mean color system by Hunter Lab
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Table 15 Hedonic score trial of temperature and pressure following sensory equation

. Temperature Pressure Hedonic
Attribute . .
O (bar) score trial
Color 100 5 6.22
Yoghurt flavor 100 5 5.65
Sweetness 100 5 5.83
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