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Abstract: Exposure to ultraviolet-B (UV-B) light contributes to a decrease in 

skin collagen levels, which can cause premature aging. This study aims to 
evaluate the effectiveness of telang flower (Clitoria ternatea L.) extract lotion 
in maintaining collagen levels and epidermal thickness of UV-B-exposed rat 

skin. A total of 30 Wistar male white rats (200-250 g) were divided into six 
treatment groups: negative control (distilled water), positive control 

(Vaseline), and four treatment groups of telang flower extract lotion with 
concentrations of 0.2, 0.5, 0.75, and 1%. Mice were exposed to UV-B light (311 
nm, 70 mJ/cm² per session) for 14 days with a total dose of 420 mJ/cm². The 

lotion was applied twice daily, before and after UV-B exposure. Evaluation 
was performed by measuring collagen content and epidermal thickness 
using histology staining. Statistical analysis used One-Way ANOVA or 

Kruskal-Wallis if assumptions were not met. The results showed that the 
treatment group with telang flower extract significantly increased collagen 
content and epidermal thickness compared to the negative control (p < 0.05), 

with a dose of 0.5% showing the highest effectiveness. In conclusion, telang 
flower extract lotion has potential as a photoprotective agent against UV-B-

induced skin damage. 
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Introduction  
 

Indonesia has a tropical climate with high humidity 
of up to 80% and temperatures that can reach 35℃, as 
well as intense sun exposure (Wilsya et al., 2020). These 
conditions can negatively affect the skin due to daily 
exposure to UV rays, such as skin damage, tanned skin, 
redness, dryness, burning, wrinkles, irritation, and 
premature aging (Endah & Suhardiana, 2020). Skin, as 
the outermost organ of the body with a surface area of 
about 2 square meters, has an important role in 
protecting the body from foreign objects, chemicals, 
ultraviolet radiation, and microorganisms, as well as 
having aesthetic value (Wijayaningsih, 2024). Healthy 
skin is characterized by an even tone, sufficient 

moisture, flexibility, and a smooth texture (Hidajat et al., 
2023). 

Sunlight reaching the Earth's surface consists of 
infrared light (56%), visible light with a wavelength of 
400-700 nm (39%), and ultraviolet (UV) light (5%) 
(Ratnawati et al., 2023; Nafiah et al., 2024). The UV 
spectrum itself is divided into UV-A (320-400 nm) which 
accounts for almost 5% of the total radiation and UV-B 
(290-320 nm) which accounts for about 5-10% of the total 
UV radiation reaching the earth's surface. UV-A rays can 
cause hyperpigmentation, while UV-B has higher 
energy that can cause erythema, sunburn, premature 
aging, and increase the risk of skin cancer. Although UV 
light also has benefits, such as aiding the production of 
vitamin D, overexposure can still be detrimental to skin 
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health and the immune system (Isfardiyana & Safitri, 
2014). 

Research by Son et al. (2020) showed that exposure 
to high-intensity ultraviolet B (UV-B) light can trigger 
the formation of reactive oxygen species (ROS) in the 
skin, which then stimulates the production of 
proinflammatory cytokines. This process allows the 
infiltration of neutrophils and other immune cells into 
the skin tissue, which contributes to collagen 
degradation and wrinkle formation (Son et al., 2020). 
Antioxidants can reduce ROS levels, thus helping to stop 
inflammation and stimulate collagen production. As a 
tropical country with high biodiversity, Indonesia has 
many plants that have potential as a source of natural 
antioxidants, one of which is telang flower (Clitoria 
ternatea L.) (Zhang et al., 2024; Fitrilia et al., 2020). 

Telang flowers (Clitoria ternatea L.) are rich in 
bioactive compounds such as alkaloids, flavonoids, 
polyphenols, saponins, glycosides, tannins, and 
essential oils that act as natural antioxidants (Roy et al., 
2019). The content of phenolic and flavonoid 
compounds, especially anthocyanins, kaempferol, 
quercetin, and myricetin in telang flowers is able to 
counteract free radicals by inhibiting oxidation, thus 
slowing down the photo-oxidation process due to UV 
exposure (Adaninggar, 2024; Bujak et al., 2022). This 
strong antioxidant activity makes telang flowers 
potential as a natural ingredient in sunscreens (Falya et 
al., 2024). Apart from being an antioxidant, telang 
flowers also have antidiabetic, antiobesity, anti-
inflammatory, and antimicrobial properties (Lusi et al., 
2024). Previous research has proven that telang flower 
extract in cream form is effective in reducing 
inflammatory responses in skin exposed to UV rays 
(Akmal et al., 2023). 

One of the effective cosmetic dosage forms as an 
antioxidant carrier is lotion, which consists of various 
components such as stabilizers, emollients, emulgators, 
humectants, distilled water, preservatives, and 
emulsifying agents. Lotions are moisturizers in the form 
of liquid emulsions that are used on the hands and body 
to moisturize and soften the skin without leaving a 
greasy feeling, easy to apply, and quickly absorbed 
(Iskandar et al., 2021). Compared to other dosage forms 
such as creams, lotions have advantages in terms of 
wider spread and faster absorption, making them more 
suitable for use in protection against daily UV exposure. 

Although previous studies have examined the 
antioxidant and anti-inflammatory effects of bay flower 
extract in various dosage forms, no study has specifically 
evaluated the effectiveness of bay flower extract lotion 
in preventing a decrease in the amount of collagen and 
epidermal thickness in skin exposed to UV-B light. This 
research is important because it can provide a scientific 

basis for the development of skin protection products 
based on Indonesian natural ingredients, which can be 
an alternative to products made from synthetic 
chemicals. The utilization of bayang flowers in the 
cosmetic industry can also provide added economic 
value for local farmers and support efforts to develop 
products based on Indonesian biodiversity. Therefore, 
this study aims to assess the effectiveness of lotions 
containing telang flower extract (Clitoria ternatea L.) in 
preventing a decrease in the amount of collagen and 
epidermal thickness in the skin of Wistar rats exposed to 
ultraviolet-B light. 
 

Method  
 

This study is a laboratory experimental study with 
a post-test only control group design, which aims to 
observe the effect of giving lotion of telang flower extract 
(Clitoria ternatea L.) on the amount of collagen and 
epidermal thickness in the skin of Wistar rats exposed to 
Ultraviolet-B (UV-B) light. Experimental research is 
conducted by strictly controlling and observing 
variables to determine the effect of a treatment on other 
variables under controlled conditions (Maulidza et al., 
2024; Sugiyono, 2019). In this study, the antioxidant 
effect of telang flower extract was analyzed to see its 
ability to prevent collagen loss and maintain epidermal 
thickness due to UV-B exposure. All procedures carried 
out in this study have received approval from the Prima 
Indonesia University Health Research Ethics Committee 
with protocol number 049/KEPK/UNPRI/XI/2024, 
ensuring that this research is carried out in accordance 
with applicable animal research ethical standards. 

This study used analytical scales (Mettler Toledo), 
UV-Vis spectrophotometer (Jasco V-730), rotary 
evaporator, waterbath, pH meter, chaff, and centrifuge 
for analysis and preparation. The main ingredients used 
were telang flower extract (Clitoria ternatea L.), stearic 
acid, Triethanolamine, alcohol, lanolin, glycerin, 
nipagin, nipasol, propylene glycol, ethanol, and oleic 
acid. 

This study begins with the extraction process of 
telang flowers (Clitoria ternatea L.) using the maceration 
method with 70% ethanol as a solvent (Aprinaldi, 2020; 
Djrami et al., 2023). A total of 2 kg of telang flowers were 
washed, then dried in an oven at 40°C for one week until 
the water content was reduced. After drying, telang 
flowers were pulverized into powder and extracted by 
maceration method, accompanied by stirring to make it 
homogeneous. The maceration process is followed by 
evaporation using a vacuum rotary evaporator to obtain 
a solvent-free thick extract (Herlianto et al., 2023; Zebua 
et al., 2024). The thick extract obtained was then tested 
for phytochemical screening to identify the content of 
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secondary metabolites, including alkaloid test, 
terpenoid/steroid test, flavonoid test, tannin test, and 
saponin test (Ginting et al., 2025). 

Phytochemical screening was conducted to detect 
bioactive compounds in Clitoria ternatea L. extracts by 
several test methods (Aprinaldi, 2020). Flavonoid test 
was conducted by dissolving 40 mg of extract in 100 mL 
of hot water, then boiled for 5 minutes and filtered. A 
total of 5 mL of filtrate was added 0.05 g of magnesium 
powder and 1 mL of HCl, then shaken at high speed. A 
color change to red, yellow, or orange indicates a 
positive result. Alkaloid test is done by mixing a little 
extract with 1% HCl solution, then adding 1 mL of 
Mayer reagent. If a precipitate or turbidity forms, then 
the result is positive for alkaloids. Saponin test is done 
by dissolving 40 mg of extract in 10 mL of water, then 
shaken for 1 minute and added 2 drops of HCl 1N. If a 
stable foam forms for about 7 minutes, then the extract 
contains saponins. The phenol test is done by mixing the 
extract solution in a test tube with FeCl₃ reagent in 
ethanol. If the solution changes color to green, red 
purple, blue, or black, then the extract is positive for 
phenol. Tannin test is done by dissolving 40 mg of 
extract in 4 mL of water, then 2 mL of extract solution is 
taken and 1 mL of FeCl₃ 10% is added. Positive results 
are characterized by the formation of black or dark blue 
color (Novriyanti et al., 2022). 

Formulation of lotion by preparing and weighing all 
ingredients. The mortar and stamper were heated on a 
waterbath (Iskandar et al., 2021). The oil phase 
ingredients (stearic acid, cetyl alcohol, lanolin, propyl 
paraben, and oleic acid) were heated at 70°C. 
Meanwhile, the water phase ingredients (glycerin, 
methyl paraben, and propylene glycol) were also heated 
at the same temperature in a separate container. After all 
the ingredients were dissolved, the oil phase was mixed 
into the mortar with the water phase while stirring until 
homogeneous. TEA and distilled water were added 
slowly with constant stirring until an emulsion was 
formed, then telang flower extract (Clitoria ternatea L.) as 
the active substance was added. The lotion that has been 
formed is put into a container. The lotion formula in this 
study used telang flower extract with variations in 
concentration of 0.2, 0.5, 0.75, and 1%, with a fixed 
composition for other ingredients such as stearic acid 
(8%), TEA (2%), cetyl alcohol (1%), lanolin (1%), glycerin 
(10%), methyl paraben (0.02%), and propyl paraben 
(0.18%), as well as variations of propylene glycol (0-10%) 
and oleic acid (0-10%) (Jacoeb, 2020; Wilsya et al., 2020). 

The evaluation test of lotion preparation includes 
organoleptic test conducted by observing the color, 
odor, and physical form of each formula. Homogeneity 
test was conducted by applying lotion on a glass slide to 
ensure the particles were evenly dispersed without any 

lumps (Syaputri et al., 2023). The pH test used pH paper, 
with an ideal range of 4.5-6.5 so as not to cause dry or 
irritated skin. The adhesion test was carried out by 
placing 0.25 g of lotion between two glass objects, given 
a load of 1 kg for 5 minutes, then calculated the release 
time after giving 80 g load. The spreadability test was 
carried out by placing the lotion sample on a scaled glass 
slide, covered with another glass, then given a gradual 
load for 1-2 minutes, measuring the diameter of the 
spread until it stops, with a standard of 5-7 cm to meet 
the requirements of a good formulation (Sugihartini et 
al., 2020). 

This study used healthy Wistar strain white rats, 
with an average weight of 200-250 grams, totaling 30 
animals, and divided into 6 treatment groups, each 
consisting of 5 rats. The test animals underwent 
acclimatization for 7 days in cages, with husks at the 
bottom, good air circulation, temperature of 25°C, and a 
12-hour light-dark cycle (Dhillon et al., 2024; Jusril et al., 
2024). Treatments consisted of negative control (distilled 
water), positive control (Vaseline), and four groups 
treated with telang flower extract lotion (Clitoria ternatea 
L.) with concentrations of 0.2, 0.5, 0.75, and 1%. Prior to 
treatment, the back area of the rats was shaved 2×2 cm 
and exposed to Philips UV-B light (311 nm, 70 mJ/cm² 
per session) for 14 days, with a total dose of 420 mJ/cm². 
Lotion was applied twice a day, 20 min before and 4 h 
after UV-B exposure, to evaluate its effects on collagen 
amount and epidermal thickness of mouse skin. 

Measurement of the amount of collagen was done 
on the 15th day after treatment in each group of rats. This 
analysis aims to determine the average amount of 
collagen in each group, which is then statistically 
analyzed to evaluate the effect of telang flower extract 
lotion (Clitoria ternatea L.) in preventing collagen loss in 
Wistar rat skin due to UV-B exposure. The amount of 
collagen was measured from the back skin tissue of the 
rats after UV-B exposure. The analysis was performed 
by rapid digital method, using LC Evolution camera and 
Olympus Bx51 photomicroscope with 400x 
magnification. Each preparation was photographed 
three times, saved in JPEG format, and analyzed for 
average area expression using ImageJ 1.52a software 
(National Institute of Health, USA) (Ariyanti et al., 2019; 
Gunawan et al., 2019). 

Histopathology analysis was performed based on 
scoring the density of collagen tissue distribution in one 
field of view at 400x magnification (Arifiaindahsari, 
2020). The histology parameters used consisted of five 
categories, namely 0 (no collagen found), +1 (low 
collagen, less than 10% per visual field), +2 (medium 
collagen, 10-50% per visual field), +3 (tight collagen, 50-
90% per visual field), and +4 (very tight collagen, 90-
100% per visual field). In addition, the thickness of the 
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epidermis was measured using the morphometric 
method with 400x magnification, starting from the 
surface of the epidermis to the deepest layer bordering 
the dermis. The number of fibroblasts was counted by 
spreading them evenly and photographing them at 100x 
magnification. With the help of Image Raster software, a 
50 µm x 50 µm box was created, and then the number of 
fibroblasts was counted manually within the box 
(Amfotis et al., 2022). 

Data analysis using the SPSS program. Statistical 
analysis began with a normality test using Shapiro-Wilk, 
then continued with a homogeneity test using Levene. If 
the data were normally distributed and homogeneous, 
the analysis was carried out using the One-Way 
ANOVA method (Tambunan et al., 2023; Haidir et al., 
2022). However, if the data was not normally 
distributed, the Kruskal-Wallis test was used as an 
alternative. Analysis results were considered 
meaningful if the p value was < 0.05. If the data did not 
meet the assumptions of normality or homogeneity, data 
transformation was performed. If after transformation 
the data is still not normal and homogeneous, the 
Kruskal-Wallis nonparametric test is used with the same 
level of significance. If the analysis showed significant 
results, a post hoc test was conducted to identify 
significant differences between the tested groups 
(Nuralifah et al., 2022; Wardani et al., 2024). 

The research flow chart can be seen in the following 
figure. 

 
 

Figure 1. Research flow chart 

Result and Discussion 
 

Phytochemical screening is a qualitative test carried 
out as an initial stage in analyzing the content of 
secondary metabolites in telang flower extract (Clitoria 
ternatea L.). This test aims to identify various compounds 
contained in the extract. The results of phytochemical 
screening are presented in the following table. 
 
Table 1. Phytochemical screening results of telang 
flower extract (Clitoria ternatea L.) 

Secondary metabolite 
compounds 

Reagents Results 

Alkaloids Bouchardart + 

Maeyer + 

Dragendroff + 

Wagner + 

Steroids and triterpenoids Salkowsky + 

Lieberman-burchad + 

Saponins Aquadest + 96% alcohol + 

Flavonoids FeCl3 5% + 

Mg(s) + HCl(p) + 

NaOH 10% + 

H2SO4 (p) + 

Phenolic FeCl3 1% + 

Tannins Gelatin + H2SO4 + 

 
Phytochemical screening of telang flower extract 

(Clitoria ternatea L.) showed the presence of various 
secondary metabolite compounds. Alkaloid test with 
Bouchardart, Maeyer, Dragendroff, and Wagner 
reagents showed positive results. Steroid and 
triterpenoid compounds were detected by Salkowsky 
and Lieberman-Burchard tests. Saponin content was 
confirmed through tests using distilled water and 96% 
alcohol. Flavonoids were identified with FeCl₃ 5%, Mg 
with HCl, NaOH 10%, and concentrated H₂SO₄ 
reagents, all of which gave positive results. Phenolic 
compounds were detected through the FeCl₃ 1% test, 
while tannin was identified through tests with gelatin 
and H₂SO₄. These results suggest that telang flower 
extract contains various bioactive compounds that have 
potential pharmacological benefits. 

The results of the lotion preparation evaluation test 
in this study have appropriate sensory characteristics 
and do not undergo changes that can affect their quality. 
The results of the lotion preparation evaluation test can 
be seen in Table 2. 

Based on the organoleptic test results presented in 
Table 2, formulation 1 and formulation 2 have a 
distinctive aroma of bay flowers with a bluish white 
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color and creamy texture. Meanwhile, formulation 3 and 
formulation 4 also showed a distinctive aroma of bay 
flowers, but with a purplish blue color and a dosage 
form that remained creamy. The amount of collagen in 
the skin of Wistar rats exposed to ultraviolet-B light 
reflects the impact of UV-B exposure on collagen levels, 
which play a role in the skin aging process. This decrease 
in collagen levels can be a key indicator in assessing the 
effectiveness of the treatment applied in the study, the 
use of anti-aging cream containing telang flower extract 
(Clitoria ternatea L). 
 
Table 2. Organoleptic test results 

Formulation 
Organoleptic 

Aroma Color Shape 

F1 Characteristic odor White to slightly 
blue 

Lotion 

F2 Characteristic odor White to slightly 

blue 

Lotion 

F3 Characteristic odor Purplish blue Lotion 

F4 Characteristic odor Purplish blue Lotion 

 
Table 3. Average number of collagen decreases in the 
skin of wistar rats given ultraviolet-B light 

Formulation Average + std deviation 

Negative control 2.50 + 0.57 

Positive control 3.50 + 0.57 

F1 concentration 0.2% 3.75 + 0.50 

F2 concentration 0.5% 3.75 + 0.50 

F3 concentration 0.75% 3.50 + 0.57 

F4 concentration 1% 3.75 + 0.50 

 
Based on the results in Table 3, the mean and 

standard deviation of the amount of collagen decrease in 
Wistar rat skin exposed to ultraviolet-B light for each 
formulation was obtained. The results showed that the 
negative control group experienced a decrease in 
collagen of 2.50 ± 0.57, while the positive control 
amounted to 3.50 ± 0.57. Formulations F1 and F2 each 
had an average decrease of 3.75 ± 0.50, as well as F4, 
while F3 showed a decrease of 3.50 ± 0.57. From this 
data, it can be concluded that the concentration of telang 
flower extract (Clitoria ternatea L.) in formulations F1, F2, 
and F4 have the same effectiveness in preventing the 
decrease in the amount of collagen. 

The results of the Kruskal-Wallis test were used to 
analyze the role of telang flower extract lotion (Clitoria 
ternatea L.) in preventing a decrease in the amount of 
collagen in the skin of Wistar rats exposed to ultraviolet-
B light. This test was conducted because the data were 
not normally distributed, so non-parametric analysis 

was the right choice. That the lotion formulation of 
telang flower extract has the potential to prevent a 
decrease in the amount of collagen due to exposure to 
ultraviolet-B light. 

The results of the study on the role of telang flower 
extract lotion (Clitoria ternatea L.) in preventing the 
decrease in the amount of collagen in the skin of Wistar 
rats exposed to ultraviolet-B light showed that the p-
value obtained was 0.10 (> 0.05). Based on this result, 
there is no significant difference between formulations 
F1, F2, F3, and F4 in preventing the decrease in the 
amount of collagen. In other words, the four 
formulations of telang flower extract lotion have equal 
effectiveness in maintaining collagen levels in Wistar rat 
skin after exposure to ultraviolet-B light. 
 
Table 4. Kruskal-Wallis test 

Formulation P-Value 

Negative control 

0.10 

Positive control 

F1 concentration 0.2% 

F2 concentration 0.5% 

F3 concentration 0.75% 

F4 concentration 1% 

 
The application of lotion of telang flower extract 

(Clitoria ternatea L.) to the thickness of the epidermis in 
the skin of Wistar rats exposed to ultraviolet-B light was 
analyzed to assess its effectiveness in protecting the skin 
structure. Table 5 presents data on the average thickness 
of the epidermis in the skin of rats that have received 
exposure to ultraviolet-B light with various treatments. 
These results provide an idea of how the use of telang 
flower extract lotion can affect the thickness of the 
epidermis, which plays an important role in maintaining 
the skin's protective function against external factors. 
 
Table 5. Average epidermal thickness of wistar rat skin 
treated with ultraviolet-B light 

Formulation Average + std deviation 

Negative control 13.82 + 3.35 

Positive control 26.89 + 5.07 

F1 concentration 0.2% 31.18 + 7.36 

F2 concentration 0.5% 29.69 + 9.06 

F3 concentration 0.75% 27.34 + 8.93 

F4 concentration 1% 22.33 + 3.97 

 
Based on the results of the study, the mean and 

standard deviation of epidermal thickness in the skin of 
Wistar rats exposed to ultraviolet-B light for each 
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formulation were obtained. The epidermal thickness in 
the negative control group was recorded at 13.82 ± 3.35, 
while the positive control group was 26.89 ± 5.07. 
Formulations with telang flower extract showed 
variations in epidermal thickness, where F1 (0.2%) had 
the highest average of 31.18 ± 7.36, followed by F2 (29.69 
± 9.06), F3 (27.34 ± 8.93), and F4 (22.33 ± 3.97). These 
results indicate that the F1 formulation with a 
concentration of 0.2% telang flower extract has the 
greatest effect in increasing the thickness of the 
epidermis on the skin of Wistar rats exposed to 
ultraviolet-B light. 
 
Table 6. Oneway Anova test 

Formulation P-Value 

Negative control 

0.02 

Positive control 

F1 concentration 0.2% 

F2 concentration 0.5% 

F3 concentration 0.75% 

F4 concentration 1% 

 
The results of one-way ANOVA test on the role of 

telang flower extract lotion (Clitoria ternatea L.) on 
epidermal thickness in Wistar rat skin exposed to 
ultraviolet-B light showed a p value of 0.02 (< 0.05). This 
indicates that there is a significant difference in 
epidermal thickness between formulations F1, F2, F3, 
and F4. Based on the data in Table 5, it can be seen that 
F1 with 0.2% extract concentration showed the highest 
increase in epidermal thickness (31.18 ± 7.36), followed 
by F2 (29.69 ± 9.06), F3 (27.34 ± 8.93), and F4 (22.33 ± 
3.97). Interestingly, there was a trend of decreasing 
effectiveness with increasing extract concentration, 
indicating that the optimal concentration to increase 
epidermal thickness was at a lower concentration (0.2%). 

This difference in epidermal thickness can be 
explained through the mechanism of action of bioactive 
compounds in telang flower extract, especially 
anthocyanins and flavonoids, which are able to 
stimulate keratinocyte proliferation as a protective 
response to UVB exposure. Research by Kamkaen & 
Wilkinson (2009) showed that the flavonoid content in 
Clitoria ternatea extracts correlated directly with their 
photoprotective capacity, with optimal protection 
achieved at low concentrations, similar to the F1 
formulation (0.2%) in this study. Low concentrations 
likely provide better penetration or reduce molecular 
aggregation, thereby increasing the bioavailability of 
active compounds in the epidermal layer. 

The results of the analysis of the amount of collagen 
showed different patterns. The mean and standard 

deviation of collagen decrease in each formulation 
showed that F1, F2, and F4 had a value of 3.75 ± 0.50, 
while F3 was 3.50 ± 0.57, compared to the negative 
control (2.50 ± 0.57) and positive control (3.50 ± 0.57). 
Despite the numerical variation in effectiveness, the 
Kruskal-Wallis test results showed a p value of 0.10 
(>0.05), which means there is no significant difference 
between formulations in preventing the decrease in 
collagen amount. 

This difference in results between epidermal 
thickness and collagen preservation highlights the 
complexity of skin protection mechanisms against UVB 
exposure. Increased epidermal thickness represents a 
short-term adaptive response that creates a physical 
barrier against radiation, while collagen preservation 
reflects long-term protection against extracellular matrix 
degradation. Liyanaarachchi et al. (2024) in their study 
demonstrated that anthocyanins from bay flowers 
specifically inhibited UV-induced MMP-1 expression in 
fibroblasts, supporting our findings regarding collagen 
preservation. However, this effect may require longer 
exposure times or different concentrations to reach 
statistical significance. 

The results of this study are in line with a study by 
Bagas & Conita (2024) which examined the protective 
effect of telang flower extract on collagen density due to 
UVB exposure. In that study, the application of telang 
flower extract cream with doses of 2.5 and 5% was 
shown to significantly increase collagen levels compared 
to the control group. The difference in results with our 
study may be due to variations in formulation, duration 
of UVB exposure, or collagen measurement method 
(Bagas & Conita, 2024). The protective mechanism of 
telang flower extract against UVB exposure is closely 
related to its antioxidant content. UVB exposure triggers 
the formation of reactive oxygen species (ROS) that 
cause inflammation and collagen degradation through 
the activation of matrix metalloproteinases (MMPs). 
Bioactive compounds in telang flowers, such as 
kaempferol, quercetin, and mirisetin, function as free 
radical scavengers that protect skin cell structures from 
oxidative stress. The strong antioxidant activity of C. 
ternatea, with an IC50 value of 87.86 ppm (Adaninggar, 
2024), explains its ability to neutralize ROS and reduce 
collagen damage (Tambunan et al., 2023). 

The relationship between epidermal thickness and 
collagen preservation reflects the layered mechanism of 
skin protection. The increase in epidermal thickness in 
the group treated with bay flower extract, especially at 
0.2% concentration (F1), indicates stimulation of 
keratinocyte proliferation in response to UVB exposure. 
This increase in epidermal thickness provides additional 
physical protection against UVB penetration into the 
dermis layer, where collagen is located. Although the 
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effect on collagen did not show a statistically significant 
difference, the higher mean value in the treatment group 
compared to the negative control indicated a protective 
trend. 

In the skin aging process, exposure to sunlight 
containing ultraviolet (UV) rays is a major factor 
contributing to extrinsic aging, also known as 
photoaging. Excessive UV exposure can trigger the 
formation of free radicals in cells, which have the 
potential to damage various cellular components and 
cause changes in the skin, such as dryness, wrinkles, and 
a dull appearance (Natanael et al., 2021). Telang flowers 
(Clitoria ternatea L.) are known to contain various 
bioactive compounds, including kaempferol, quercetin, 
and mirisetin, which act as antioxidants. A previous 
study by Adaninggar (2024) concluded that extracts 
from flowers, leaves, and roots of telang flowers have 
the same potential in counteracting free radicals. In 
addition, glutathione, one of the main antioxidants in the 
body, plays a role in the skin depigmentation process by 
inhibiting melanogenesis through suppression of 
tyrosinase enzyme activity. Previous studies have also 
revealed that ethanol extracts of C. ternatea contain 
secondary metabolites such as flavonoids, saponins, 
terpenoids, and tannins, which provide protective 
effects against oxidative stress. The antioxidant activity 
of C. ternatea itself has been categorized as strong, with 
an Inhibition Concentration 50% (IC50) value of 87.86 
ppm, thus showing its potential in fighting the negative 
impact of free radicals on the skin (Adaninggar, 2024). 
 

Conclusion 
 

Telang flower extract is proven to contain bioactive 
compounds such as flavonoids, alkaloids, saponins, 
phenols, and tannins. telang flower extract (Clitoria 
ternatea L.) provides a protective effect against skin 
damage due to UVB exposure, with optimal 
effectiveness at a concentration of 0.2% (F1) in increasing 
epidermal thickness. Although the effect on collagen 
preservation was not statistically significant, there is an 
indication of potential protection that needs to be further 
investigated with a longer treatment duration or a more 
sensitive measurement method. This protective 
mechanism most likely involves the antioxidant and 
anti-inflammatory activities of the bioactive compounds 
in telang flower extract, which play a role in neutralizing 
free radicals and inhibiting collagen degradation due to 
UVB exposure. The results of this study support the 
potential of telang flower extract as a natural ingredient 
that can be used in skin care formulations to reduce the 
effects of aging due to UV-B exposure. 
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