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ABSTRACT 

Aloe vera variety Aloe Chinensis Baker is a species of the family Liliaceae that is widely known as a plant with 

many benefits as the raw material for cosmetics. The purpose of this research was to identify the effect of adding aloe vera 

gel extract on the formulation of lotion and its physical evaluation. For its application, aloe vera gel extract-based lotion 

was used as a moisturizer to prevent dry and dull skin. The variation of aloe vera gel extract consisted of 0% (0 ml); 

33.33% (50 ml); 50% (75 ml); 66.67% (100 ml); and 100% (150 ml) of concentration, along with a variation of Aqua DM 

addition as one ingredient of the formulation of aloe vera gel extract-based lotion. The formulation method started with 

heating all the raw materials of lotion until completely melted, followed by mixing and stirring the mixture using the 

Flocculator/Jar Tester until combined evenly and homogenous. Next, the mixture was cooled to room temperature. Then, 

the physical properties of the lotion were tested for pH, density, viscosity, dispersive power, adhesion, weight shrinkage, 

homogeneity, as well as lotion emulsion stability. After that, a regression analysis was performed between percentage of 

addition of aloe vera gel extract and pH value of lotion with the regression equation in y = 2.7x + 3.85; R² = 0.9419; on 

density of lotion in y = 0.2181x + 1.4272; R² = 0.9096; as well as on viscosity of lotion in y = -265223x
3
 + 357053x

2
 - 

92976x + 5050.4; R² = 0.6723. The result of this research showed that the best composition for lotion formulation as a 

cosmetic product was found in the addition of 66.67% aloe vera gel extract with pH value of 6.0; density of 1.600 gram/ml; 

and viscosity of 28430 cP. 

 
Keywords: aloe vera, gel, lotion, heating, mixing. 

 

1. INTRODUCTION 

As technology development accelerates, the 

cosmetics industry undergoes a transformation as marked 

by a more diverse range of raw materials for its 

manufacture. However, some Indonesian customers 

demand natural beauty products that do not cause side 

effects for their skin. Therefore, the cosmetics industry is 

starting to use natural ingredients for beauty products, 

such as soap, lotion, and face mask [1, 6]. 

A lotion is a liquid preparation containing 

chemical suspensions designed to be applied to the skin 

[5]. The lotion market usually adds natural ingredients 

such as Chinese pearls, green tea, and yam bean. In this 

research, Aloe vera is used as the raw material of lotion. 

Aloe vera is a plant that is similar in appearance to cactus 

and it contains gel beneath the leaf skin. Aloe vera is used 

in the cosmetic, food, and pharmaceutical industries. In the 

cosmetic and toilet industry, it is used as a base material 

for skin moisturizers, soaps, shampoos, sun lotions, 

makeup creams, perfumes, shaving creams, bath aids, and 

many other products [3, 5, 9]. Not only it is easy to grow 

and cultivate, Aloe vera is also beneficial for the anti-

inflammatory, anti-allergen, anti-aging, and moisturizing 

effects. Although every part of Aloe vera can be used, it 

requires a proper method to preserve the active ingredients 

of the plant. 

This research aims to identify the effect of the 

formulation of Aloe vera gel extract-based lotion and 

demineralization of water (Aqua DM) on the 

characteristics of Aloe vera extract as the raw material of 

lotion formulation using Aloe Chinensis Baker as a liquid 

preparation for a dry and dull skin moisturizer [11]. 

The objectives of this research are (1) to obtain 

the best composition for the formulation of lotion, and (2) 

to analyze the test result of Aloe vera gel extract-based 

lotion that is produced [21]. 

This research is expected to be beneficial for: 

 

a) Increasing the value of Aloe Chinensis Baker as an 

Aloe vera lotion 

b) Providing information on the production technology 

of Aloe vera gel extract and Aloe vera lotion 

c) Identifying the effect of Aloe vera gel extract 

formulation on the physical stability of lotion 

preparation, such as pH value, density, and viscosity 

of the product 

d) Obtaining the best composition to produce a lotion 

with high effectiveness and good application for 

human body skin. 

2. RESEARCH METHOD 

 

Equipment 

1. Glass Beakers 

2. Plastic Beakers 

3. Bunsen Burners 

mailto:anwar.ilmar@ftumj.ac.id
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4. Glass Stirring Equipment 

5. Porcelain Lab ware 

6. Ring Tripod Stand 

7. Thermometer 

8. Stand and Clamp 

9. Flocculator/Jar Tester 

10. Watch 

11. Ruler 

12. Plastic Spoon 

13. Stopwatch & Timer 

14. pH Paper and pH Meter 

15. Oven 

16. Refrigerator 

17. Total Plate Count 

18. Incubator 

19. Pycnometer 

20. Digital Scale 

21. Glass Watch 

22. Metal Weight 

 

Materials 

Aloe Vera Chinensis Baker Gel and Aqua DM 

with composition consisting of: 

1. Stearic Acid: 4 gram 

2. DUB 340: 6 gram 

3. Cetyl Alcohol: 4 gram 

4. Rice Bran Oil: 10 gram 

5. White Oil: 10 gram 

6. Methyl Paraben: 0.2 gram 

7. Propyl Paraben: 0.2 gram 

8. BHT: 0.2 gram 

9. Propylene Glycol: 10 gram 

10. Titanium Dioxide: 1 gram 

11. Essence/Perfume: 0.911 gram 

12. Aqua DM & Aloe Vera Gel Extract 

a. Lotion A (0% of Aloe Vera Gel Extract) Aloe Vera 

Gel (0 ml) + Aqua DM (150 ml / 136,65 g) 

b. Lotion B (33.33% of Aloe Vera Gel Extract) Aloe 

Vera Gel (50 ml / 45.55 g) + Aqua DM (100 ml / 91.1 

g) 

c. Lotion C (50% of Aloe Vera Gel Extract) Aloe Vera 

Gel (75 ml / 68.325 g) + Aqua DM (75 ml / 68.325 g) 

d. Lotion D (66.67% of Aloe Vera Gel Extract) Aloe 

Vera Gel (100 ml / 91.1 g) + Aqua DM (50 ml / 45.55 

g) 

e. Lotion E (100% of Aloe Vera Gel Extract) Aloe Vera 

Gel (150 ml / 136.65 g) + Aqua DM (0 ml) 

 

Research methods 

1. Each material is weighed. 

2. For Mixture A, material 1 to 8 are stored in a heat-

resistant container. Then, the materials are heated 

until melted. 

3. For Mixture B, Aqua DM is heated to +/- 80o C and 

added with Propylene Glycol and Titanium Dioxide. 

Then, the mixture is stirred thoroughly. 

4. Blend Mixture A and B. Stir using Flocculator/Jar 

Tester until they form a lotion. 

5. Incorporate Essence/Perfume until homogenous. 

6. Store at room temperature away from sunlight and 

keep in a sealed package. 

7. Analyse the physical and chemical properties of the 

lotion, including: 

 pH Test 

 Viscosity Test 

 Density Test 

 Organoleptic and Sensory Evaluation 

 Dispersion Test 

 Adhesion Test 

 Test for Lotion Homogeneity 

 Total Plate Count 

 Emulsion Stability Test 

 Weight Shrinkage Test 

 Irritation Test 

 

Research Process Flowchart (see Figure-1) 

 

 
 

Figure-1. Production flow diagram of aloe vera gel 

extract-based lotion. 

 

3. RESULTS AND DISCUSSIONS 

 

Physical evaluation 

The production of Aloe vera gel extract-based 

lotion uses the extract of gel with yield percentage of 

98.53%, obtained from the centrifugation process using 

centrifugation tools at 8.000 rpm (Speed 8) for 30 minutes, 

along with the vacuum evaporation process using the 

Rotary Vacuum Evaporator for 8 hours at 150 mbar, 40
o
C, 

and rotation speed of 5.The physical evaluation for lotion 

preparation is performed including pH, density, viscosity 

and weight shrinkage test by referring to SNI 16-4399-

1996 [6,19]. 
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Result of pH test 
The test is performed to determine the pH level of 

the lotion preparation suitable to skin Ph to prevent 

irritation after the application. Low pH or acidic level can 

irritate the skin, and contrarily, too high pH level can dry 

the skin after the application [15, 17]. 

 

Table-1. Result of pH testing of aloe vera lotion. 
 

No. Type of lotion pH 
pH Standard for 

cosmetics 

1 A (0%) 4.0 

4.5-8.0 

2 B (33.33%) 4.5 

3 C (50%) 5.0 

4 D (66.67%) 6.0 

5 E (100%) 6.5 

 

Density test 

The density test is performed by comparing the 

weight of the sample volume with water of the same 

volume at a certain temperature in order to identify the 

stability of emulsion product. Suryani, et al. [20], 

explained if the ratio between the dispersant and the 

dispersed phase is unequal, the stability of an emulsion 

preparation will be lower. 

 

Table-2. Result of density testing of aloe vera lotion. 
 

No. Type of lotion 
Density 

(gram/ml) 
Density standard 

for cosmetics 

1 A (0%) 1.4316 

0.95-1.6 

2 B (33.33%) 1.4651 

3 C (50%) 1.5558 

4 D (66.67%) 1.600 

5 E (100%) 1.629 

 

Viscosity test 

The viscosity test is one of the factors that affect 

the emulsion stability. Cetyl Alcohol with hydroxyl group 

(OH-) is used to bind moisture to increase the viscosity. 

The higher the viscosity of a material, the more stable the 

material because the motion of particles tends to be 

slower with the thickening of a material [18]. 

 

Table-3. Result of viscosity test of aloe vera lotion. 
 

No. Type of lotion 
Viscosity 

(cP) 
Viscosity 

standard 

1 A (0%) 4466 2000-50000 

2 B (33.33%) 9163  

3 C (50%) 5327  

4 D (66.67%) 28430  

5 E (100%) 3320  

 

Weight shrinkage test 
The higher the carrageenan concentrations, the 

lower the water shrinkage becomes. It is caused by the 

high level of viscosity of the skin lotion emulsion. 

Products with high viscosity tend to have more ability to 

maintain the product from drastic shrinkage. Such 

products indicate a strong intermolecular force. 

The moisture content of a product is also an 

indication of product stability against water loss due to 

evaporation. The moisture level is showed by the 

product’s ability to maintain its weight. Low weight 

shrinkage indicates that the product has a high level of 

moisture and stability. 

 

Table-4. Result of weight shrinkage test of aloe 

vera lotion. 
 

No. Type of lotion 
Shrinkage percentage 

standard (%) 

1 A (0%) 1.37 

2 B (33.33%) 1.09 

3 C (50%) 0.68 

4 D (66.67%) 0.27 

5 E (100%) 0.86 

 

The effect of aloe vera gel extract percentage on the ph 

level of lotion 
 

 
 

Figure-2. The effect of aloe vera gel extract percentage on 

the pH level of lotion. 

 

The Figure-2 shows that the more the addition of 

Aloe vera gel extract, the higher the pH level of lotion 

obtained. The graph is written in a first-order linear 

equation, in which x-axis (horizontal line) is the 

percentage of Aloe vera gel extract and y-axis (vertical 

line) is the pH level of the lotion.  Based on the graph of 

the effect of Aloe vera gel extract percentage on the pH 

level of lotion, a simple regression equation is obtained by 

y = 2.7x + 3.85. The increase in the percentage of addition 

indicates an increase in pH level. Therefore, the higher 

percentage of Aloe vera gel exctract addition, the higher 

the ph level of lotion that is obtained. 

In the above figure, the coefficient of 

determination is R2 = 0.9419 and R = 0.9705. The square 
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root is the correlation, as the correlation coefficient 

between the concentration of Aloe vera gel extract and pH 

level of lotion is 0.9705. This indicates a strong 

relationship between the two variables. Then, the 

coefficient of determination is 94.19% of pH level of 

lotion that is affected by the percentage of Aloe vera gel 

extract added to the formulation. 

 

 
 

Figure-3. Production flow diagram of aloe 

vera gel extract-based lotion. 

 

The Figure-3 shows that the more the addition of 

Aloe vera gel extract, the higher the density level of lotion 

obtained. The graph is written in a first-order linear 

equation, in which x-axis (horizontal line) is the 

percentage of Aloe vera gel extract and y-axis (vertical 

line) is the density level of the lotion. Based on the graph 

of the effect of Aloe vera gel extract percentage on the 

density level of lotion, a simple regression equation is 

obtained by y = 0.2181x + 1.4272. The increase in the 

percentage of addition indicates an increase in density 

level. Therefore, the higher percentage of Aloe vera gel 

extract addition, the higher the density level of lotion that 

is obtained. In the above figure, the coefficient of 

determination is R
2
 = 0.9096 and R = 0.9537. The square 

root is the correlation, as the correlation coefficient 

between the concentration of Aloe vera gel extract and 

density level of lotion is 0.9537. This indicates a strong 

relationship between the two variables. Then, the 

coefficient of determination is 90.96% of density level of 

lotion that is affected by the percentage of Aloe vera gel 

extract added to the formulation. 

 

The effect of aloe vera gel extract percentage on the 

viscosity level of lotion 

 

 
 

Figure-4. The effect of aloe vera gel extract percentage on 

the viscosity level of lotion. 

 

The Figure-4 shows that the more the addition of 

Aloe vera gel extract, the higher the viscosity level of 

lotion obtained. The graph is written in a third-order 

polynomial equation, in which x-axis (horizontal line) is 

the percentage of Aloe vera gel extract and y-axis (vertical 

line) is the viscosity level of the lotion. Based on the graph 

of the effect of Aloe vera gel extract percentage on the 

viscosity level of lotion, a simple regression equation is 

obtained by y = -265223x
3
 + 357053x

2
 - 92976x + 5050.4. 

The increase in the percentage of addition indicates an 

increase in viscosity level. Therefore, the higher 

percentage of Aloe vera gel exctract addition, the higher 

the viscosity level of lotion that is obtained. In the above 

figure, the coefficient of determination is R² = 0.6723 and 

R² = 0.8199. The square root is the correlation, as the 

correlation coefficient between the concentration of Aloe 

vera gel extract and viscosity level of lotion is 0.8199. 

This indicates a strong relationship between the two 

variables. Then, the coefficient of determination is 67.23% 

of viscosity level of lotion that is affected by the 

percentage of Aloe vera gel extract added to the 

formulation. 

 

Result of organoleptic and sensory evaluation 
Organoleptic evaluation for the formulat of Aloe 

vera extract cream does not indicate any change of shape, 

color, and odor. As seen in the Table 4, the lotion testing 

shows a stable, evenly dispersed, and unaltered color, 

odor, texture, and homogeneity [8, 10, 19].Viscosity is one 

of the important parameters in choosing a lotion [17]. A 

test was performed visually by pressing the surface of the 

lotion using the fingertips and then applying it to the hand. 

The higher the gel concentration used, the lower the 

preference level. This is mainly found in Lotion E which 

contains 100% of pure Aloe vera gel (150 ml), in contrary 

to Lotion D with 33.33% of Aloe vera gel composition (50 

ml) with the highest viscosity level.It is expected that the 

panelists tend to prefer the thicker lotion. The increase of 

viscosity level is caused by the low concentration of Aloe 

vera gel. In conclusion, the concentration of Aloe vera gel 

affected by the viscosity level (cP) influences the 

panelist’s preference for the lotion produced [3]. 
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Result of dispersion test 
The dispersion test aims to determine which 

active substances can be thoroughly dispersed on the skin 

and provide an optimal therapeutic effect. The test was 

performed for each formulation of the Aloe vera gel 

lotion. The difference in dispersion of each formulation 

shows a significant increase due to an increase of Aloe 

vera gel concentration. Therefore, the consistency of lotion 

preparation becomes thin while the dispersion level 

increases. Each lotion (A, B, C, D, & E) has a significant 

difference in diameter and area of a circle. The diameter is 

directly proportional to the area of a circle according to the 

equation for the area. Hence, the bigger the diameter, the 

bigger the area of a circle. 

 

Result of adhesion test 

The adhesion test of lotion indicates the adhesive 

force when applied to the skin or mucosa. A good lotion 

has a long durability on the skin to provide a maximum 

result. It is related to the effectiveness of the lotion and 

satisfaction of the use. The adhesiveness can be illustrated 

by the time of adhesion of the lotion between two glass 

objects that are overlapped with a certain load. Based on 

the data obtained, lotion D has the best adhesiveness and 

stability compared to the other formulations with a release 

time of 6.42 seconds. The longer the storage time, the 

longer the adhesiveness of a lotion. In this test, the lotion 

is waited for 1 minute after it is smeared on a watch glass 

and covered with another watch glass. The Lotion A 

shows a less favourable and lower adhesiveness. 

 

Result of total plate count 

The total plate count of every lotion that has been 

tested is found around 102 to 2.102 (colony/gram) 

following the SNI 16-4399-1996 standard. It indicates that 

0.2 gram of Methyl Paraben which added to the lotion 

formulation functions effectively as a preservative and 

deterrent of microbial growth. 

 

Result of lotion homogeneity and emulsion stability 

analysis 
The result of homogeneity observation on each 

lotion for two weeks shows that the preparation has a 

homogeneous layer. It also fulfils the desired criteria with 

no coarse grain when smeared on a transparent glass and 

does not undergo a phase separation. The similar result is 

found on the emulsion stability. The emulsion of lotion 

with Acetyl Alcohol shows no change that indicates 

emulsion instability. The emulsion does not undergo a 

phase separation with no change of colour, odour, and 

texture. This is because every formulation of Aloe vera gel 

lotion contains 4 grams of Acetyl Alcohol which acts as an 

emulsion stabilizer [7]. 

 

Result of irritation test 

The irritation/allergy test was performed by 

applying the lotion preparation on the back of the hand of 

20 panelists and waited for 15 minutes to see whether it 

showed any symptoms of irritation or allergy in each 

panelist. The scoring result of all the lotions shows zero 

symptoms of irritation. 

 

Result of weight shrinkage test 

The lotion formulation has no effect on weight 

shrinkage. This is caused by the weight of lotions with a 

relatively similar shrinkage that range between 0.27-

1.37%. Lotion D has the lowest weight shrinkage 

compared to other lotions with 0.27% shrinkage and the 

initial difference of 0.05 gram. Weight shrinkage 

decreases with the increase of carrageenan concentration 

that causes a high viscosity level of the skin lotion 

emulsion. Products with high viscosity level tend to be 

more resistant to weight shrinkage. They also indicate 

strong intermolecular forces. 

Moisture content of a product is also an 

indication of product stability against water loss due to 

evaporation. The moisture content is indicated by the 

product’s ability to maintain its weight. Low weight 

shrinkage indicates that the product has a high stability 

and moisture content.A proper selection of materials that 

act as emulsifiers, humectants, stabilizers, and good 

formation is one of the factors that induce low percentage 

of weight shrinkage [15]. The result of the research shows 

that lotion with Methyl Paraben has a high stability and 

moisture content, resulting in low weight shrinkage. 

Methyl Paraben as a humectant in the lotion can keep the 

moisture content of the skin and lotion. The use of Methyl 

Paraben as a humectant and preservative results in low 

weight shrinkage. This is because weight shrinkage can 

occur from the growth of microorganisms in the product 

[15]. 

 

4. CONCLUSIONS 

From the research that has been conducted, it can 

be concluded as follows: 

 

a) From the result of the effect of Aloe vera gel extract 

percentage on the pH level of lotion, an equation was 

obtained by y = 2.7x + 3.85 with the coefficient of 

determination by R
2
 = 0.9419 (94, 19%) and R = 

0.9705. The graph was written in a first-order linear 

equation, in which x-axis (horizontal line) was the 

percentage of Aloe vera gel extract and y-axis 

(vertical line) was the pH level of the lotion. The 

higher the composition of Aloe vera gel extract, the 

higher the pH level of the lotion. 

b) From the result of the effect of Aloe vera gel extract 

percentage on the density level of lotion, an equation 

was obtained by y = 0.2181x + 1.4272 with the 

coefficient of determination by R² = 0.9096 (90.96%) 

and R = 0.9537. The graph was written in a first-order 

linear equation, in which x-axis (horizontal line) was 

the percentage of Aloe vera gel extract and y-axis 

(vertical line) was the density level of the lotion. With 

the increasing percentage of Aloe vera gel extract as 
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the lotion composition, the density level also 

increased and affected the emulsion stability of the 

lotion. 

c) From the result of the effect of Aloe vera gel extract 

percentage on the viscosity level of lotion, an 

equation was obtained by y = -265223x
3
 + 357053x

2
 - 

92976x + 5050.4 with the coefficient of determination 

by R² = 0.6723 (67.23%) dengan R = 0.8199. The 

graph was written in a third-order polynomial 

equation, in which x-axis (horizontal line) was the 

percentage of Aloe vera gel extract and y-axis 

(vertical line) was the viscosity level of the lotion. 

The viscosity level showed that the amount of 

emulsifiers and stabilizers affected the viscosity of the 

lotion. 

d) The test results showed that the best composition of 

Aloe vera gel as Aloe vera lotion was found in Lotion 

D (66.67% of Aloe vera gel extract) from the 

evaluation of lotion physical stability by referring to 

SNI 16-4399-1996 with pH level of 6.0, density of 

1.600 gram/ml, viscosity of 28430 cP; and the lowest 

weight shrinkage of 0.27% (0.05 gram). 
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