
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaen20

Cogent Engineering

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oaen20

Physicochemical and sensory evaluations of
moisturising lip balm using natural pigment from
Beta vulgaris

Siti Nuurul Huda Mohammad Azmin , Nurshafieera Idayu Mat Jaine & Mohd
Shukri Mat Nor |

To cite this article: Siti Nuurul Huda Mohammad Azmin , Nurshafieera Idayu Mat Jaine & Mohd
Shukri Mat Nor | (2020) Physicochemical and sensory evaluations of moisturising lip balm using
natural pigment from Beta�vulgaris , Cogent Engineering, 7:1, 1788297

To link to this article:  https://doi.org/10.1080/23311916.2020.1788297

© 2020 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 02 Jul 2020.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=oaen20
https://www.tandfonline.com/loi/oaen20
https://doi.org/10.1080/23311916.2020.1788297
https://www.tandfonline.com/action/authorSubmission?journalCode=oaen20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oaen20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23311916.2020.1788297
https://www.tandfonline.com/doi/mlt/10.1080/23311916.2020.1788297
http://crossmark.crossref.org/dialog/?doi=10.1080/23311916.2020.1788297&domain=pdf&date_stamp=2020-07-02
http://crossmark.crossref.org/dialog/?doi=10.1080/23311916.2020.1788297&domain=pdf&date_stamp=2020-07-02


Page 1 of 14

Physicochemical and sensory evaluations of 
moisturising lip balm using natural pigment 
from Beta vulgaris 
Siti Nuurul Huda Mohammad Azmin, Nurshafieera Idayu Mat Jaine and Mohd Shukri Mat Nor 

Cogent Engineering (2020), 7: 1788297 

http://crossmark.crossref.org/dialog/?doi=10.1080/23311916.2020.1788297&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23311916.2020.1788297&domain=pdf
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Physicochemical and sensory evaluations of 
moisturising lip balm using natural pigment from 
Beta vulgaris
Siti Nuurul Huda Mohammad Azmin1*, Nurshafieera Idayu Mat Jaine2 and 
Mohd Shukri Mat Nor2

Abstract:  Nowadays, people are demanding on the naturally derived cosmetic 
products, including lip balms. However, there is a lack of studies for the physico-
chemical properties of the formulated lip balms. Besides, there are little publications 
found on the use of beetroot as an active ingredient and colourant in lip balm 
formulation. Thus, this study aims to formulate lip balm using beetroot; and test the 
physicochemical properties of formulated lip balms to get three best formulations. 
The stability of these best lip balms was conducted for 4 weeks in room tempera-
ture and chiller conditions. Finally, a sensory evaluation was conducted to identify 
consumer acceptance towards the best lip balms. Lip balms placed in room tem-
perature were all stable while few changes occurred for the lip balms placed in a 
chiller. All panellist preferred the same lip balm in the sensory test. The result of this 
study can be extended to assess the potential of beetroot in the formulation of 
other cosmetic products.
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1. Introduction
Lips are a part of the human body that is very thin as compared to face skin (Kadu et al., 2015) 
even though it consists of three to four layers of the skin. Lips are susceptible where lips 
disorder such as inflammation and swelling of lips can quickly occur. Inflammation occurs 
when the corner of lips become painful, cracked and irritated (Kadu et al., 2015) while swelling 
happens when some people may have an allergic to certain foods such as seafood and causing 
the lips to become swelling. Besides, a hereditary condition also can lead to lip swelling 
(Chaudhari et al., 2018). Therefore, lips must be moisturised using any lip product such as lip 
balm when the lips disorder appears. The use of tested lip balm is essential to prevent any 
disease happens.

Currently, lip products made from enormous chemical ingredients have been grown in the 
market even though it will bring adverse side effects to the users (Kadu et al., 2015). People 
nowadays are demanding on the naturally derived ingredients as they believed that the natural 
ingredients could contribute to sound effects on their lips. However, most of the home-made lip 
balm products (purposely to sell the product) have not tested for their physicochemical properties 
to make sure the suitability of the product to human lips. The tested lip balm will help in preventing 
any adverse side effects that could bring any lips disorder to the users.

Formulation of natural lip balm consists of natural ingredients such as beeswax (acts as a base), 
oil (acts as a solvent) and also natural colouring agent. The natural colouring agent can be varied 
from any plant, including Beta vulgaris or commonly known as beetroot. Beetroot is a perishable 
vegetable which the minerals content such as iron and calcium may increase because of the 
reduction of water mass during storage before it is used (Dhawan et al., 2019). Beetroot contains 
purplish-red pigment, termed as betalain (Emerton, 2008), a water-soluble and nitrogen-contain-
ing dye. The compound comprises the red-violet betacyanin and the yellow betaxanthins (Mereddy 
et al., 2017). Apart from the colouring agent, there are several active ingredients in beetroot that 
are beneficial to the human body such as carotenoids (Singh et al., 2014) and anthocyanins 
(Gengatharan et al., 2015). Carotenoid in beetroot acts as anti-inflammatory, anti-microbial, 
anti-fungal and rich in nutrients (Kale et al., 2018) while anthocyanins functions as a potent 
antioxidant, anti-inflammatory and cardioprotective activity (Ahmed et al., 2013; Gerardi et al., 
2018; Kong et al., 2003). Anthocyanins can also be a source of red pigment. However, betalains are 
more water-soluble than anthocyanins, and they have three times higher colouring strength than 
anthocyanins (Mereddy et al., 2017). Besides, betalains are more stable to pH and temperature 
than anthocyanins even though it has been widely used in industries. Beetroot is also a good 
source of dietary fibre that contains vitamins, minerals, and high nutritional because it contains 
high glucose content (Da Silva et al., 2019).

Therefore, the use of beetroot in the formulation of lip balm can be profitable to the lips. The 
most important reason is it will be used as a colouring agent due to non-toxic effects on the 
human and have a natural and safe alternative to be used as red dyes (Elbandy & Abdelfadeil, 
2008). In this study, all-natural ingredients were utilized in the lip balm formulation to find the 
best concentration of base, oil and beetroot. Virgin coconut oil was used as oil because it 
contains natural vitamin E that acts as an antioxidant and helps to increase the shelf life of oil- 
based products (Rizvi et al., 2014). Beeswax was used as a base for the lip balm formulation 
because it is more stable due to the higher melting point (Kadu et al., 2015) as compared to 
another base like cocoa butter. This study focuses on the determination of the best ratio for all 
ingredients to formulate lip balm from beetroot. It is an important step to balance the 
concentration of all ingredients used to develop a lip balm to make sure the stability of the 
product (Ribeiro Fernandes et al., 2013). Besides, this study emphasized the analysis of physi-
cochemical properties of the formulated lip balms before these products are tested in sensory 
evaluation.
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2. Materials and methods

2.1. Plant sample
Beetroot sample was purchased from a local market located at Kota Bharu, Kelantan Malaysia, in 
May 2019. Beetroot sample was washed under running tap water to remove all residues and 
impurities. The clean sample was dried using cloth paper for further use.

2.2. Beetroot powder
The spray dryer Model SD 06 supplied by Lab Quip (Cumbria, England) was used to get the dried 
powder of beetroot. 100 g of cleaned beetroot was cut into small pieces before it was mixed with 
500 ml of distilled water and 30 g of Arabic gum that acts as a binder. The mixture was ground and 
filtered using a muslin cloth with 2 mm pore size. The filtrate was added with distilled water until 
the solution achieved 1000 ml before it was processed into dried powder using a spray dryer. In 
this process, the temperature applied was 92⁰C. The process took 5 hours to get small particle size 
dried powder of beetroot (<50 μm) and ready to be used in the lip balm formulation. From this 
drying process, it was found that the moisture content of beetroot sample used was 94.6%.

2.3. Formulation of lip balm
In this study, all-natural ingredients which are virgin coconut oil (VCO), beeswax and dried powder 
of beetroot were used in the lip balm formulation. The ratio used for beeswax to VCO is ranging 
from 1:2 to 1:10, and for each ratio, 0.5 g to 2.5 g of beetroot powder was added to the lip balm 
formulation as stated in Table 1. Twenty-five lip balms were formulated using these ratios and 
mass of beetroot powder (different red tone as shown in Figure 1). The formulation started by the 
mixing of VCO with beetroot powder into falcon tube and vortexed the mixture until the powder 
mixed well with the oil. Then, the solution was filtered using a muslin cloth to prevent any 
precipitation in the lip balm container. At the same time, the beeswax was heated with a hot 
plate using an indirect flaming (double boiling) method at 75–85°C with the continuous stirring. 
The filtered solution of VCO and beetroot powder was added to the hot and fully melted beeswax 
while continuously stirred the mixture until a proper dispersion achieved. The hot mix of beeswax, 
VCO and beetroot powder was poured into lip balm containers and placed in the refrigerator at 5°C 
for an hour and stored at room temperature to stabilize the composition of the lip balm.

2.4. Physicochemical analysis of formulated lip balm

2.4.1. Texture
The formulated lip balm sample was placed on the base of the AMETEK Brookfield CT-3 Texture 
Analyzer. Cylinder probe (TA39) was attached to the load cell since it is the most suitable probe for 
cosmetic products (Cosmetics industry applications | Food Technology Corporation, 2019). Then, the 
probe was lowered to a few millimetres above the sample to align the lip balm sample under the 
cylinder probe centrally. The hardness readings were recorded for all formulated lip balm samples.

2.4.2. Colour
The colour analysis of lip balms was evaluated using the Konica Minolta CR-400 chroma meter. This 
chroma meter has three indicators which contributing to lightness (L*), redness (a*) and yellow-
ness (b*) of the tested sample. Based on these three indicators, all lip balms formulated from 
beetroot are more favour on redness which is a* value.

2.4.3. pH
In this study, the pH meter model HI-2211-01 was used to measure the pH value for all formulated 
lip balm. The pH meter was calibrated using a buffer solution before continuing the pH measure-
ment of the lip balm. The pH value for the lip balm sample was measured and recorded.
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2.4.4. Greasiness
Greasiness test was examined to identify the amount of oil in the formulated lip balm. In this 
study, 4 g of lip balm was placed on the filter paper, and the sample was left at room temperature 
for 24 hours. The diameter of the oily ring produced was measured.

2.5. Comparison of formulated and commercial lip balms
Texture, colour, pH and greasiness tests were measured for all formulated lip balm in this study. 
The commercial lip balm also was tested and measured for all the criteria to compare the value 
with the expressed lip balm values. The physicochemical properties of the commercial lip balm 
were used as a benchmark to find the best formulation of lip balm made up from beetroot.

2.6. Stability evaluation of formulated lip balm
Three best formulations that showed the nearest values of all physicochemical properties with the 
commercial lip balm were selected and scrutinised for their stability. The stability test for lip balms 
was conducted for 4 weeks to evaluate the sustainability of them when placed at two different 
temperatures (chiller, 4 ± 1°C and room temperature, 27 ± 1°C). The other physicochemical tests, 
including pH, colour and texture of the lip balm were conducted for every week of the stability test 
period. Besides, the spreadability test was also done by spreading the lip balm on the top of the 
glass slide, and any deformation or breakdown that happened was evaluated as tested by Kadu et 

Table 1. Formulations of lip balm
Formulation Ratio 

(Beeswax: VCO)
Beetroot powder(g)

1 1:2 0.5

2 1.0

3 1.5

4 2.0

5 2.5

6 1:4 0.5

7 1.0

8 1.5

9 2.0

10 2.5

11 1:6 0.5

12 1.0

13 1.5

14 2.0

15 2.5

16 1:8 0.5

17 1.0

18 1.5

19 2.0

20 2.5

21 1:10 0.5

22 1.0

23 1.5

24 2.0

25 2.5
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al. (2015). Stability and physicochemical properties tests in this part were conducted to prove that 
the formulated lip balms can be long-lasting and stable for at least 1 month.

2.7. Sensory evaluation test
Sensory evaluation was done based on many purposes and useful for separate the visual olfactory- 
gustatory assessment (Marcazzan et al., 2017). In this study, the evaluation was conducted to 
determine the acceptance or likeness of the 100 untrained panels from Universiti Malaysia 
Kelantan Jeli Campus, Kelantan Malaysia towards the formulated lip balm product. Colour, odour, 
spreadability and overall acceptance of the lip balm were observed in this sensory evaluation test. 
Hedonic scale rating was used to collect the information from the panels since the assessment was 
subjective and based on people-oriented.

3. Results and discussion

3.1. Physicochemical analysis of the formulated lip balm

3.1.1. Hardness
All 25 formulations were analysed based on their texture in term of hardness. Based on Figure 2, 
the formulation that gives the highest hardness value (308 g) is a lip balm with a ratio of 1:2 
(beeswax to VCO) and added with 0.5 g of beetroot powder. Meanwhile, the lip balm formulated 
using the ratio of 1:10 (beeswax to VCO) and 2.5 g of beetroot powder shows the lowest value of 
hardness which is 9.33 g. The vast difference between the hardness value for these two 

Figure 1. 25 formulations of lip 
balm.
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formulations shows that the amount of beeswax and VCO affect the texture of the lip balm 
(Kasparaviciene et al., 2016).

Based on this figure, formulations with ratios of beeswax to VCO, 1:2, 1:4 have higher values of 
hardness as compared to the other ratios. The visual observation by naked eyes shows that the 
data for ratios of beeswax to VCO, 1:2, 1:4 seen to have very thick semi-solid texture. In contrast, 
the other ratios 1:6, 1:8, 1:10 have a cream-like touch due to the high amount of oil used and make 
the lip balm feel a bit heavy on the lips (Handmade Lip Balms Deciphered and a Tutorial, 2013). It 
can be deduced that the higher amount of beeswax in the formulation, the higher the hardness 
value is. However, some formulations show the fluctuating trends of hardness. These situations 
occur due to the addition of beetroot powder (solid form) to the formulation, make the formulation 
harder or softer and affect the value of lip balm hardness. As an example, the addition of 2.5 g of 
beeswax powder in 1:2 ratio of beeswax to VCO makes the lip balm becomes harder (hardness 
value is 81.33 g) as compared to the addition of 2.0 g of beetroot powder (hardness value is 
65.67 g) with the same ratio of beeswax to VCO ratio. The same case occurs for the formulation 
with a ratio of beeswax to VCO, 1:6 where the hardness value is 34.67 g for the addition of 2 g of 
beetroot powder while the value is 19.33 g for the acquisition of 1.5 g of beetroot powder. The 
mentioned cases obtain because of the increasing amount of solid beetroot powder help in making 
the lip balm harder.

Conversely, some formulations become softer with the increasing amount of beetroot powder. It 
can be observed for the formulation with the ratio of beeswax to VCO 1:2 with 1 g of beetroot 
powder (hardness value is 65.33 g) as compared to the same ratio with 0.5 g of beetroot powder 
(hardness value is 308 g). The same conditions occur for the ratio of beeswax to VCO 1:4 (addition 
of 0.5 g and 1 g of beetroot powder), 1:6 (addition of 2 g and 2.5 g of beetroot powder), 1:8 
(addition of 1.5 g and 2 g of beetroot powder) and 1:10 (addition of 2 g and 2.5 g of beetroot 
powder). These cases occur because of the addition of a tremendous amount of liquid (VCO) 
compared to the solid particles (beeswax and beetroot powder) in the formulations. The increased 
amount of liquid form (VCO) helps the lip balm become softer.

3.1.2. Colour
Red colour analysis for 25 lip balm formulated with beetroot is presented in Figure 3. In overall, as 
the amount of VCO increases, the a* value decreases. This phenomenon occurred because of the 
liquid VCO dissolving the beetroot powder make the solution become dilute and faded colour. In 
this test, the highest reading (23.94) for colour analysis comes from 1:2, the ratio of beeswax to 
VCO with the addition of 1 g of beetroot powder. It shows that 1 g of beetroot powder in the lip 

Figure 2. Hardness values for 
lip balms with all ratios of 
beeswax to VCO.
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balm formulation is the best amount, where the amount exceeding this value decreases a* read-
ings. Colour analysis for all the lip balms in the ratio of 1:10 for beeswax to VCO shows the lowest 
among the other ratio where the values range from 14.19 to 18.29. This ratio contains a consider-
able amount of VCO compared to the beeswax. For this case, VCO dissolves the beetroot powdered 
and effect the colour when added to the lip balm formulation. A high amount of VCO added in lip 
balm formulation causes degradation towards the lip balm because betalain stability is influenced 
by light exposure. These results are supported by those related by Cai et al. (1998) indicating an 
inverse relationship between light exposure and betalain stability. As betalain is dissolved in a 
massive amount of VCO, the degradation quickly occurs because of this colourless VCO exposes 
this pigment to the light. These results are supported by those related by Azeredo et al. (2007) 
indicating that clear jars suffered higher degradation than that packed in dark jars. In this study, 
translucent jars can be considered as colourless VCO, while a small amount of VCO can be 
regarded as dark jars.

3.1.3. pH
Result for pH analysis for all 25 formulations is illustrated in Figure 4. The pigment in beetroot is 
stable in the pH range 3 to 7 and thus suitable for colouring from sour to neutral foods and 
cosmetic products (Esatbeyoglu et al., 2015). Although betalains exhibit broad pH stability ranging 
from pH 3 to 7 (Stintzing & Carle, 2004), pH conditions beyond this range readily induce betalain 

Figure 4. pH of lip balm with 
ratio beeswax to VCO.

Figure 3. Colour values, a* for 
lip balms with all ratios of 
beeswax to VCO.
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degradation. As shown in this figure, the pH values for all formulations range from 4.36 to 5.3. The 
values are within the scope of stable betalains (pH 3 to 7). The formulation contains 2.5 g beetroot 
powder and 1:2 ratio of beeswax to VCO shows the highest pH value (pH value is 5.16) while the 
lowest (pH value is 4.36) is the lip balm contains 0.5 g of beetroot powder and 1:2 of beeswax 
to VCO.

The cosmetic product with a pH range between 4 and 6.5 is considered as usual for skin, 
including lips (Lambers et al., 2006). Therefore, the pH of the formulated lip balms in this study 
is safe and in an ideal range for average human’s skin.

3.1.4. Greasiness
Based on the 25 different formulations, the greasiness for each lip balm was analyzed after 
24 hours left on the filter paper in room temperature. The diameter ring of oil was measured to 
obtain the greasiness of each lip balm. Figure 5 shows that formulations for 1:10 ratio of beeswax 
to VCO with the addition of 1.5 g, 2.0 g and 2.5 g beetroot powder, respectively, give the highest 
and the same greasiness value, which is 12.4 cm. This phenomenon occurs because all of the three 
formulations contain the highest amount of VCO as compared to the other formulations. The same 
ratio of beeswax to VCO 1:10 with different amount of beetroot powder, 0.5 g and 1.0 g show 
10.7 cm and 11.7 cm diameter of oil ring, respectively. In this case, the VCO may be absorbed by 
beeswax and beetroot powder more than it was incorporated in the other three formulations. 
Meanwhile, 1:2 ratio of beeswax to VCO with the addition of 0.5 g of beetroot powder shows the 
lowest value of greasiness because it contained a vast amount of beeswax, which is 6.50 g.

In overall, the greasiness of lip balm depends on the amount of beeswax and VCO. A high 
amount of beeswax causing less greasy and resistant to oxidation, bacteria and moisture of the 
formulated lip balm (Kadu et al., 2015). Meanwhile, for the three formulations (1:10 ratio of 
beeswax to VCO with the addition of 1.5 g, 2.0 g and 2.5 g beetroot powder) that exhibit the 
highest value of greasiness consisting of a high amount of VCO and a small amount of beeswax. 
The VCO causes the lip balm to become very greasy and not comfortable for the lips. The 
greasiness value of commercial lip balm is on the average diameter of ring 7.7 cm. Lip balm 
that has a similar average reading with commercial is non-greasy and comfortable for lips.

3.2. Comparison of physicochemical analysis of formulated and commercial lip balm
The purpose of measuring all stated physicochemical properties of the formulated lip balms is to 
find the best lip balm to be tested for stability and sensory. Therefore, a commercial lip balm brand 
NIVEA with blackberry shine flavour was used to compare its physicochemical properties values 
with the formulated lip balm. This commercial lip balm was used because the colour of this lip 
balm is similar to the formulated beetroot lip balm.

Figure 5. Greasiness of lip balm 
with ratio beeswax to VCO.
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Table 2 shows the result for the best lip balm formulation as compared to the commercial lip 
balm. Three most selected lip balms that give the physicochemical properties in the range of 
features of commercial lip balm are 1:2 ratio of beeswax to VCO with the addition of 1 g, 2 g and 
2.5 g of beetroot powder, respectively. These three formulations were utilized in the stability 
assessment and sensory evaluation.

3.3. Stability evaluation
Three lip balm formulations, namely, X (1:2 beeswax to VCO with the addition of 2.5 g beetroot 
powder), Y (1:2 beeswax to VCO with the addition of 2.0 g beetroot powder) and Z (1:2 beeswax to 
VCO with the addition of 2.5 g beetroot powder) were placed at two different conditions for the 
stability test. The stability test was conducted to predict the possible changes that may occur on 
the lip balms (Ribeiro Fernandes et al., 2013). Any potential changes happened in the product can 
be identified within four period weeks. In this stability test, three selected lip balms were placed 
at room temperature (27 ± 1°C) and chiller (4 ± 1°C). The attributes such as hardness, colour, pH 
and spreadability were analyzed, and the result is shown in Table 2.

The hardness analysis of the lip balm was analyzed to identify any changes that occur on the 
texture of lip balm. Based on Table 3, the hardness of the lip balms placed in room temperature 
has remained normal (N) for 4 weeks of evaluation. Meanwhile, the hardness of lip balm when 
placed in the chiller was intensely modified (IM) because the hardness reading increased rapidly 
from the initial week. There was also white cast identified on the surface of lip balm. It may due to 
the fat bloom that has to harden during the storage (Kasparaviciene et al., 2016).

The colour changes of the X, Y and Z formulations placed in room temperature were considered 
as normal (N) for the whole 4 weeks. The purple-red colour of the lip balm made from beetroot was 
stable in room temperature. Meanwhile, the initial colour of the lip balms in chiller changed during 
the second, third and fourth weeks. By contrast, the colour assessment was considered as 
modified when the purple-red colour turned into a lighter colour. According to Kavitkar et al. 
(2017), the colour of the beetroot will degrade when the temperature is not stable. Hence, the 
modification of the colour occurred due to the degradation of active compounds in the beetroot.

Besides that, the pH of lip balm formulations in all conditions is within the range that suitable for 
human’s skin. The optimum pH value for the skin is within 4–6.5 (Lambers et al., 2006). The results 
for pH in 4 weeks have quite fluctuated, but it is still safe to be used for the lips. When this pH is too 

Table 2. Best formulation based on commercial lip balm
Physicochemical 
properties

Physicochemical 
properties of 

commercial lip balm

Best formulation

Hardness 50–65 g ● 1:2 (beeswax to VCO) and 1.0 g of beetroot powder
● 1:4 (beeswax to VCO) and 1.5 g of beetroot powder
● 1:2 (beeswax to VCO) and 2.0 g of beetroot powder

Colour a* 23.58 ● Can be any formulation as long as it gives a* value

pH 4–6.5 ● All 25 formulations

Greasiness ≤ 7.7 cm ● 1:2 (beeswax to VCO) and 0.5 g of beetroot powder
● 1:2 (beeswax to VCO) and 1.0 g of beetroot powder
● 1:2 (beeswax to VCO) and 1.5 g of beetroot powder
● 1:2 (beeswax to VCO) and 2.0 g of beetroot powder
● 1:2 (beeswax to VCO) and 2.5 g of beetroot powder
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acidic, it will cause inflammation on the lips (Kadu et al., 2015). Thus, this study proved that the 
formulated lip balms are safe to be applied to the lips.

The spreadability of the lip balm was considered as good (G) when there was no deformation 
occur, and no fragment leaves on the glass slides. The formulations that stored in room tempera-
ture were considered as good because it showed an excellent uniformity upon the application. The 
formulations were also not leaving any fragmentation and deformation throughout the stability 
tests. The functionality of the lip balm remains normal. Meanwhile, the implementation of the lip 
balm under chiller condition was not really smooth or wholly inappropriate (I) application since the 
texture is harder than lip balm placed in room temperature. The spreadability in chiller condition is 
still uniform, but there are still few fragments left of the glass slides.

3.4. Sensory evaluation
Table 4 shows the ANOVA results. The significant value for colour is p = 0.658 where there is no 
significant difference among the three (X, Y and Z) formulations. The odour and spreadability 
significance values were p = 0.546 and p = 0.613, respectively. The spreadability analysis con-
ducted also shows that there is no significant difference between the formulations. It can be 
concluded that there is no significant difference in all attributes of these three lip balm formula-
tions. When the p-value is above than 0.05, the null hypothesis is accepted.

4. Conclusion
Twenty-five formulations of lip balm made from different ratios of beetroot were successfully formu-
lated. The physicochemical properties of each lip balm were tested; hence, the best formulations were 
identified. The relationship between the factors (ingredients) and responses (physicochemical proper-
ties) had been studied. It showed that each of the ingredients affects the physicochemical properties of 
the lip balm. Besides, the stability assessment for the best formulations was conducted for 4 weeks to 
identify any changes occur towards the lip balm. Three best formulations gave almost similar physi-
cochemical properties values (hardness, colour, pH and greasiness) as compared with the commercial 

Table 4. ANOVA for sensory evaluation analysis
Sum of 
Squares

df Mean 
Square

F Significant 
value, p

Colour Between 
Groups

0.827 2 0.413 0.418 0.658

Within 
Groups

293.370 297 0.988

Total 294.197 299

Odour Between 
Groups

1.127 2 0.563 0.607 0.546

Within 
Groups

275.540 297 0.928

Total 276.667 299

Spreadability Between 
Groups

0.887 2 0.443 0.490 0.613

Within 
Groups

268.500 297 0.904

Total 269.387 299

Overall 
acceptability

Between 
Groups

0.447 2 0.223 0.288 0.750

Within 
Groups

230.700 297 0.777

Total 231.147 299
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lip balm. The colour, pH and greasiness of the best lip balms were within the range of the retail lip balm 
values. In the stability assessment for 4 weeks, all lip balms placed in room temperature were standard 
in hardness, pH, colour and had good spreadability. In chiller, these lip balms were intensely modified 
on the texture while colour and spreadability have slightly changed. Sensory evaluation was con-
ducted, and the results showed that there is no significant difference among the three lip balms. 
Panellists chose all the lip balm in the same score, and there was an only slightly different. Therefore, 
these three lip balms (X, Y and Z formulations) can be utilized to be commercialized. From this research, 
beetroot can be applied as a natural colourant in the lip balm formulation. An attractive purplish-red 
colour is very suitable to be involved in another cosmetic product such as nailpolish.
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