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Table 1. Formulation of different samples of chocolate milk based dessert in terms of weight percentage

S s e

Lt)j\;;:t = o yCoc;aﬁ e R matcpils

sterilized Low-fat Gelatin powder Low-fat milk ~ Inulin ~ Stevia  Sucrose & g5
milk cream powder powder Sample
51.47 25 2 4.5 12 - 0.03 5 1
51.47 21 2 45 12 4 0.03 5 2
48.98 19 2 4.5 12 6 0.02 7.5 3
51.47 21 2 45 12 4 0.03 5 4
56.44 21 2 4.5 12 4 0.06 - 5
46.5 21 2 45 12 4 - 10 6
48.98 23 2 4.5 12 2 0.02 7.5 7
53.95 19 2 4.5 12 6 0.05 2.5 8
48.98 19 2 4.5 12 6 0.02 7.5 9
53.95 23 2 4.5 12 2 0.05 2.5 10
51.47 17 2 4.5 12 8 0.03 5 11
48.98 23 2 4.5 12 2 0.02 7.5 12
51.47 21 2 4.5 12 4 0.03 5 13
51.47 21 2 45 12 4 0.03 5 14
51.47 21 2 45 12 4 003 5 15
51.47 21 2 4.5 12 4 003 5 16
53.95 23 2 4.5 12 2 0.05 2.5 17
53.95 19 2 4.5 12 6 0.05 2.5 18
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Table 2. Comparison of the chemical compositions in the control sample and low-calorie dessert samples

o)) Cusk, S ole ks S o s
Eéif" ST RT RN P RTINS WL Slae 2 Ao)3) Slar o) Slar o) g
CD e Dy Coeine TR (ke S
(%w.b) matter(%ow.b) (% w.b) Fat (% w.b) Protein(%w.b)

218273+ 0.23*  57.6120.1° 42392+ 0.15*  21.340%0.14*  11.176£0.02*°  7.018+0.01°" i
151.078£ 0.302  67.60+ 0.1°  32.401x0.11"  16.648+0.24°  5.871+0.01°  6.933%0.02" 1
154.513£ 0.44°  67.1420.1*  36.861£0.12°"  16.739£0.11°  6.184%0.01  7.049% 0.02% 2
153326+ 0.19°  60.26£0.1*°  39.740+0.14°  18.851£0.35°  5.210£0.02  6.8010.02' 3
154.513£ 0.26°  63.1420.1*  36.861£0.12°7  16.739£0.26°  6.184%0.01  7.049+ 0.03% 4
129.404% 0.17%  68.57+0.1°  31.42850.11  11.783+0.14°  5.631+0.01"  7.096+ 0.01° 5
165.883£0.15°  59.55+" 40452+ 0.21°  21.329+0.12°  5.486%0.01 6.778+ 0.01 6
160.196% 0.19°  63.34+0.1°  36.661+0.117  19.034£0.25°  5.835£0.00¢  6.914+ 0.00° 7
141.956£ 0.17  63.85£0.1°  36.149+0.12¢ 14261+ 0.17°  5.907+0.02°  7.073+0.02% 8
160.196% 0.16°  59.34% 0.1*°  40.661+0.11°  19.034% 0.20°  5.835£0.02¢  6.914+0.018 9
141.956% 0.150  67.85+0.1°  32.149+0.11' 14261+ 0.17*  5.907+0.03°  7.703% 0.03% 10
154.513£0.20°  59.14+ 0.1*  40.861x0.11°  16.739£0.15°  6.184%+0.01°  7.050% 0.02% 11
156.761+ 0.14°  63.80+0.2°  36.20120.218  18.943+0.10°  5.523+0.02°  6.858%0.03" 12
151.078£0.178  63.60+0.2°  36.400+ 0.21¢  16.648+0.21°  5.871+0.01°  6.993%0.01" 13
151.078£ 0218  63.60+0.1°  36.398+0.11¢  16.650£ 0.22°  5.873+0.02"  6.993% 0.02" 14
151.079£0.18%  63.60+0.1°  36.401+0.11¢  16.648+0.16°  5.871+0.01°  6.993% 0.01" 15
151.078£0.168  63.60+0.1°  36.401+0.10¢  16.649+0.15°  5.871+0.01°  7.003% 0.01" 16
145391+ 0.13"  67.39+0.1°  32.609+ 0.11" 14352+ 0.17%  6.220+0.02°  7.129+ 0.00° 17
148.826% 0.13"  62.93+0.2°  37.070£ 0.20°  14.444%0.09°  6.532+0.01°  7.185%0.01° 18

WL e 5SSl Ogesl el (P</00) Jls e Ot 55 5 e inOlis LSS e Y g ¥

Different small letters show significant difference at 95% confidence level based on Duncan’s test.
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Figure 1. Response surface for the simultaneous effect of storage time and inulin levels on the lightness of chocolate
milk-based dessert
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Figure 2. Response surface for the simultaneous effect of variables on a* and b* values: The simultaneous effect of
inulin and stevia levels (a), the simultaneous effect of stevia levels and storage time
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Figure 3. Response surface for the simultaneous effect of stevia levels and storage time on the reducing
power of chocolate milk- based dessert
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Figure 4. Response surface for the simultaneous effect of stevia levels and storage time on DPPH radical scavenging
activity of chocolate milk-based dessert
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Table 3. Sensory analysis of produced low-calorie chocolate milk- based dessert samples

e ) 2 Fatac R I e R Sl S o7 e S
aec;ol:)lility Color Appearrance oo(::g Oily M::i:g Powdery Jelly Congelation Foaming  Softness Sweetness  Flavor Property
5.59+0.69 7.46x1.05 7.33£0.87 5.27+0.87 5.40:1.22 590=1.19 S5.61x1.21 5.72£1.13 6542082 6.00=0.89 5.54+0.83 731x1.02 7.32+0.65 1
6.41x0.79 7.2120.92 7.21£0.57 6.71%0.64 7.13x1.01 6.92:0.89 6.87x0.74 6.73x1.04 7.360.78 6.91x0.54 6.63x0.80 7.56%0.78  7.24%1.1 2
7.09+0.7 7.45+0.68 7.48+0.82 7.58+0.71 7.64:0.82 7.14:x0.71 7.47+0.62 6.59:1.2 7.00£091 6.73+0.8 6.81+0.72 691+0.69 7.35+0.72 3
8.2£0.72 7.56£0.8 7.54+0.82 7.64+£0.67 7.55£1.03 7.27+0.78 7.54+0.68  7.72+0.9 7.36£1.02 7.6320.67 7.56:0.63 742+0.82 7.14+0.78 4
5.73+0.82 7.48+0.62 7.61+0.93 7.49+095 7.63+0.97  7.36:1.1 6.58+0.8 6.74+0.72 6.93+0.88 7.33x096 7.21+0.77 7.55+0.89 6.21+0.94 5
7.91£0.52 7.72+0.46 7.50+£0.81 7.73£0.72 7.36£1.02 7.69:0.64 7.55:0.83 6.90+0.89 762094 7.51:087 7.62+0.81 74711 7.42+0.84 6
6.94+0.62 7.66+0.58 7.45£0.91 7.62+0.84 7.72£0.93 7.33:0.76 7.63x0.52 6.14+0.84 6.70:0.72 6.45x1.03 6.09:0.86 7.49+0.72 7.53+0.92 7
7.36£0.94 7.71£0.93 7.56£0.76 7.59+0.82 7.74£0.74 7.46:0.68 7.48+0.79 5.92+1.07 6.81£0.86 6.70x094 6.41x0.92 6.83+0.75  7.46x1.1 8
741£1.12  7.68+0.84 7.73£0.92  7.52£0.94 7.69:0.85 7.42+0.74 7.32+0.85 6.00£0.92 6.90£124  6.11£1.2 6.90£1.20 6.92+0.96 6.52+0.71 9
5.81x1.05 7.59+0.75 7.61£0.86 6.07£0.74 6.17£0.56 5.94+0.88 6.61+0.92 5.42+0.76 6.45£096 6.54x095 6.82+0.91 7.44+0.69 7.47+0.68 10
5.64x1.25 7.64x0.61 7.58+0.75 5.52+0.67 5.86£0.61 5.62+0.73 5.75+0.83 5.67+0.82 6.35+1.3 59+0.84 5.76x1.03 6.56+0.84 7.38+£0.75 11
7.13x0.91 7.6£1.07 7.47:0.83 7.18£0.94 7.27£0.58 6.95x0.66 6.76x1.32 5.72+0.86 6.57£085 6.63x092 6.48£0.76 7.37+0.93 7.51x0.69 12
8.0+0.63 7.63£0.5 7.54+0.82 7.72+0.73 7.36:0.8 7.72:0.64 7.45:0.52 7.81x0.75 7.54x082  7.9:082 8.16x0.69 741x12 7.42+0.83 13
8.12+0.59 7.71x0.66 7.48+0.93 7.66+0.82 7.48:0.75 7.68+0.53 7.52+0.67 7.75+£0.93 7.68+0.76 8.00x0.75 7.96x0.44 7.40+0.74 7.46+0.88 14
82+0.71 7.75%0.53 7.50£0.79 7.75+0.61 7.54:0.64  7.7:0.76 7.49:0.49 7.70+0.88 7.61£069 7.82£094 8.28+0.75 7.53%0.94 7.49£0.79 15
8.14£0.66  7.69+0.46 7.52£0.63 7.72+£0.76 7.57£0.93 7.65+0.42 7.53x0.61 7.78+0.81 7.57055 8.1320.73 8.19:0.82 7.46+0.82 7.51£0.90 16
526+0.97 7.420.67 7.48+:0.71 7.18+1.11 7.02£0.84 6.93x0.58 6.97+0.72  6.04:0.9 6.32£0.73 6.57x1.04 6.74£0.78 723+0.85 6.02+0.92 17
7.57£0.83 7.56x0.74 7.62+0.69 7.25:0.97 7.37:0.58 7.61%0.81 7.54:£0.83 6.73%0.75 6.86:0.85 6.87£0.85 6.93+0.84 7.0:00.95 7.37x0.63 18
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Abstract

Background and objectives: The use of non-caloric or low-caloric alternatives in the
production of food with reduced carbohydrate and fat levels are very important. In this research,
the best formulation of chocolate dairy dessert was obtained using stevia and inulin as sugar and
fat replacers, respectively. The production of diet products for individuals with cardiovascular
disease, blood pressure, non- insulin-dependent diabetes, obesity and so on is the practical
purpose of this study.

Materials and methods: In this study, stevia and inulin were used as sugar and fat replacers in
chocolate dairy dessert formulation, respectively. In order to optimize the low-calorie chocolate
dairy dessert, three factors including inulin concentrations (0 to 8 g/100 g), stevia concentrations
(0 to 0.06 g/100 g), and storage time (1 to 14 day) were evaluated using response surface
methodology (RSM) with Face-Centered Central Composit Design. The physicochemical
properties including fat and protein content, dry matter content, calorific value, antioxidant
activity, color and sensory properties were analyzed in the chocolate dairy dessert. The
antioxidant effects of stevia in dairy desserts was investigated using iron reducing power test
and DPPH radical scavenging activity. The samples were evaluated for appearance, consistency,
odor, and taste using the 9-point hedonic scale method.

Results: The results showed that the energy values of the chocolate dairy dessert samples
decreased significantly with reducing fat level. DPPH free radical scavenging and reducing
power assays in chocolate dairy desserts showed that samples with higher amounts of stevia
extract had higher antioxidant activities. In addition, dairy desserts containing stevia extract
showed high levels of free radical scavenging activities during two weeks’ storage that may
result in delaying fat oxidation and increasing shelf life of the stevia containing food product.
The L* values was negatively affected by the inulin addition. No significant differences were
observed regarding a* and b* values between different samples. Overall acceptability decreased
by increasing inulin levels up to more than 4% and stevia levels to more than 0.03%.

Conclusion: Based on the results, the optimum formulation model of low-carb and fat
chocolate dairy dessert was prepared with 5.628 g/100 g inulin, 0.032 g/100 g stevia, and 5.83

/100 g.

Keywords: Inulin, Stevia, Chocolate dairy dessert, Sensory properties, Antioxidant properties.
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