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Table 1: The values of the variables used in the designed formulas.

Factor 1 Factor 2 Factor 3 Factor 4
Run A: Aloe B: C: Time D:
vera Aspartame Pasteurization
% ppm Day
1 10 200 15 A
2 10 100 15 A
3 7.5 200 1 B
4 10 200 15 B
5 7.5 150 15 B
6 150 31 B
7 150 1 A
8 7.5 100 31 A
9 7.5 200 31 B
10 7.5 150 15 B
11 100 15 A
12 200 15 B
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13 7.5 150 15 A
14 7.5 150 15 A
15 7.5 100 1 A
16 10 150 1 B
17 10 150 A
18 7.5 150 15 A
19 7.5 200 31 A
20 10 100 15 B
21 7.5 150 15 B
22 5 100 15 B
23 7.5 100 31 B
24 7.5 200 1 A
25 10 150 31 A
26 5 200 15 A
27 7.5 150 15 B
28 7.5 100 1 B
29 7.5 150 15 A
30 150 31 A
31 150 1 B
32 10 150 31 B
33 10 200 31 A
34 10 200 31 B

(B: 90C-3min - A: 80C-30min)
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B: Aspartame (ppm)

A: Aloe vera (%)
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Figure 1: The Changes of acidity in produced drink with respect to the variables of aloe vera, aspartame
sweetener, pasteurization and time
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Figure 2: Changes in viscosity of the produced beverage relative to variables of aloevera extract,
aspartame sweetener, pasteurization, and time
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Figure 3: Changes in total phenolic content of the produced beverage relative to variables of aloevera
extract, aspartame sweetener, pasteurization, and time.
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Figure 4: Variations in the antioxidant properties of the produced drink
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Figure 6: Changes in the sensory evaluation of the produced beverage with respect to the variables of aloe
vera, aspartane sweetener, pasteurization and time.
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The aim of this research was to produce a diet beverage based on aloe vera and
investigate its physicochemical, microbiological, antioxidant, and sensory
properties. To achieve this goal, aloe vera gel at concentrations of 5%, 5.7%, and
10% underwent heat treatment at 80°C for 30 minutes (Treatment A) and 90°C
for 3 minutes (Treatment B). Aspartame was added at concentrations of 100,
150, and 200 ppm, and the beverages were stored for a period of 31 days. The
study was conducted using a fractional factorial design with 34 samples under
investigation. Optimization was performed based on a maximum amount of 10
gr of aloe vera, 200 ppm of aspartame, and a minimum amount of 5 gr of aloe
vera and 100 ppm of aspartame. The use of the sweetener aspartame was highly
effective in improving the taste of the beverage, as it provides a much sweeter
sensation compared to saccharide sugars and is beneficial for diabetic patients.
Based on the microbiological test results, the heat treatment (pasteurization) was
successful. Furthermore, sensory evaluation showed improvements in taste,
aroma, texture, and mouthfeel with the addition of aloe vera gel to the samples
with no undesirable characteristics observed. After determining the models and
variable combinations using the Design Expert software, an optimized sample
was introduced, containing 200 ppm of aspartame, 10 gr of aloe vera, and the
optimized pasteurization process, which was Treatment B for 30 minutes. The
results of this study indicate that a vegetable-based diet beverage containing aloe
vera can be successfully produced as a beneficial product with desirable sensory
characteristics that are acceptable to consumers.
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