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 The skin is the largest organ of the body and is responsible for the 

protection of other tissue beneath it from environmental exposure, which 

made skin exposed to most environmental agents. UV light is one of the 

environmental agents that commonly damaged the skin, from causing 

dry skin to triggering the development of cancer. Torbangun (Coleus 

amboinicus Lour) leaves, which are commonly used as lactagogue 

agents in Bataknese society, are rich in flavonoid and phenolic contents. 

Both of these phytochemicals are strong anti-oxidant agents, which help 

maintain the skin's moisture level, and in turn, the skin's pH. This study 

aims to explore the potency of torbangun leaf extract cream as a skin 

moisturizer and pH controller. This study was an experimental study 

with a randomized pretest-posttest with a control group design. The 

experiment in this study involved 28 male rats (Rattus norvegicus) 

which were grouped into seven different groups with different 

interventions and the same induction of UVA and UVB exposure. Data 

of this study found that torbangun leaves extract cream with a 

concentration as low as 5% performed as well as Vaseline® Healthy 

White at maintaining skin moisture level (p<0.05), but show no 

difference in controlling the skin pH level compared to the base cream 

(p>0.05). It can be concluded that torbangun leaves extract cream can be 

utilized as a moisturizer or to prevent dry skin due to UVA and UVB 

exposure. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

As the outermost part of the body, the skin is exposed to a multitude of environmental agents that 

potentially harm the skin such as chemical, biological, or even radiation agents [1]. One of the radiation 

agents with the ability to damage the skin structure is ultraviolet (UV) light radiation [1]. UV light is one of 

the natural radiation produced by the sun aside from other electromagnetic radiation like infrared, radio, 

gamma, x-ray, and visible light [1], [2]. According to its wavelength, UV light consists of UVA, UVB, 

UVC, and vacuum UV. UVA is the most abundant type of UV light on the earth's surface because the ozone 

layer filters UVB partially and UVC totally, but not UVA [1]. 
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UV light, in general, is one of the free radicals which can make the skin dry, early aging, wrinkle, and even 

trigger skin cancer development [2]. Dry skin conditions generally resulted in the change of skin pH toward 

the base condition [2]. Skin with base pH has a higher probability to develop acne, sensitivity, irritation, and 

inflammation due to the diminished natural oil of the skin and damaged lipid layer of the skin [2], [3]. Even 

though UV light responsible for the photoaging process, UVB played a major role in vitamin D synthesis in 

humans [1]. 

 

Indonesia, as a tropical country that is spread across the equatorial line, has sun exposure all year long, with 

high UV exposure, with an average UV index between 8 to16 [4]. As a tropical country, Indonesia is also 

overflowed with medicinal plants which act as a remedy for many different conditions. One of those 

medicinal plants is torbangun (Coleus amboinicus Lour), where the leaves are commonly used in Bataknese 

traditional remedy as lactagogue agents in breastfeeding women [3], [5], [6]. 

 

The green leaves of torbangun plants, through multiple studies, are known to possess multiple 

phytochemical compounds such as flavonoids, alkaloids, phenols, steroids, triterpenoids, saponin, and 

tannin [7], [8]. Flavonoid compounds are known to possess anti-inflammatory, anti-oxidant, anti-

carcinogenic, and neurogenic properties [9]. Through their anti-oxidant properties, flavonoid compounds 

can maintain skin moisture levels, as well as minimize skin damage by free radicals [10]. Flavonoid 

compounds are also known to have a photoprotective effect and maintain skin pH level if applied topically 

[10], [11]. 

 

2. Material and Methods 

 

2.1 Study Design 

This study was an in-vivo experimental study with a randomized pre-test and post-test with a control group 

design. This study was conducted between July and October 2022. The study was carried out at two 

separate institutions; extraction of torbangun leaves was carried out at the Biomolecular Laboratory of 

Prima Indonesia University, while torbangun leaves extract cream preparation and experiment studies were 

carried out at the Pharmacology and Toxicology Laboratory of the Faculty of Pharmacy of North Sumatera 

University. 

 

2.2 Materials and Experiment Subject 

The main material in this study is torbangun leaves. This material was procured from a local farmer in 

Sidikalang Regency, North Sumatera, Indonesia. The leaves procured from the farmer were then identified 

by the Herbarium Medanense of the Faculty of Mathematics and Natural Sciences of the North Sumatera 

University to be torbangun (Coleus amboinicus Lour) leaves. 

 

The experiment subject used in this study was male rats (Rattus norvegicus) weighed 150-200 grams, aged 

between 3 to 4 months old, and in healthy condition. This experiment subject was divided into 7 groups, the 

first was negative control (base cream), the second was positive control (Vaseline® Healthy White), and the 

other five groups were torbangun leaves extract cream (TLEC) group with a different concentration in each 

group (2.5%, 5%, 7.5%, 10%, and 12.5%). Using the Federer formula, it was determined that the minimal 

subject in each group was 3.5 (rounded up to 4), which made the total number of experiment subjects in this 

study 28 rats (R. norvegicus). 

 

2.3 Torbangun Leaves Extract Preparation 

The extraction process used in this study was the maceration method [12], which began by turning the dried 
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torbangun leaves turn into a powder. The powdered torbangun leaves (150 grams) were then added into a 

maceration jar, followed by 1.5 liters of 96% ethanol, stirred occasionally for 6 hours, and stored in a dark 

room for 18 hours. The mixture then passed through a filter, and the filtrate was stored in a separate jar, 

while the residue returned to the maceration jar another 0.75 liters of 96% ethanol was added, stirred 

occasionally for 6 hours, and stored in a dark room for another 18 hours. The mixture was then filtered 

again, where the filtrate was mixed with the first filtrate. The ethanol extract was then evaporated using a 

rotary evaporator at 40ºC temperature to remove the ethanol as much as possible to produce the highest 

concentration of torbangun leaves extract. 

 

2.4 Phytochemical Analysis of Torbangun Leaves Extract 

Phytochemical analysis conducted in this study consist of qualitative (phytochemical screening) and 

quantitative (total flavonoid content and total phenols content) analysis. Both analyses were conducted by 

an independent third party, the Laboratory of Organic Chemistry of the Faculty of Mathematics and Natural 

Sciences of the North Sumatera University, Medan, North Sumatera, Indonesia. 

 

The phytochemical screening was carried out to detect the presence of several phytochemical compounds 

such as alkaloids, steroids and triterpenoids, flavonoids, tannins, and saponins. 

 

2.5 Preparation of Torbangun Leaves Extract Cream 

The preparation of TLEC began with preparing the base cream. The base cream preparation began by 

mixing stearate acid, acetyl alcohol, span 80, and propylparaben inside a porcelain mortar atop of water 

bath until it reached a stable temperature of around 70ºC whilst continuously stirring to homogenize it, 

producing the oil phase of the cream. The water phase of the cream preparation began by heating water until 

it reaches a temperature of 70ºC, then methylparaben was added into the water whilst stirring to dilute the 

methylparaben completely. Into the mixing, glycerin, tween 80, and TEA were added whilst stirring to 

homogenize. The two phases were then mixed inside a mortal and ground with a pestle until it cooled down 

to 25ºC temperature and produced a cream mass [13]. 

 

To produce a certain concentration of TLEC, the corresponding weight of the extract is added to the base 

cream. For example, to produce 20 grams of TLEC 2.5%, 0.5 grams of torbangun extract is added into 19.5 

grams of base cream and mixed until it becomes homogenous. 

 

Before the base cream and TLEC with multiple concentrations were used in the animal experiment, some 

physical evaluations such as organoleptic, pH, and spreadability tests were conducted. This physical 

evaluation was conducted before and after the storage cycling test which consist of storing the cream at a 

low temperature (4ºC) for 24 hours (first cycle), followed by storing the same cream at a high temperature 

(40ºC) for 24 hours (second cycle).  This storage cycling test is carried out until the sixth cycle. 

 

2.6 Observation of Experiment Subjects Skin pH and Moisture 

Before the observation of the subject's skin pH and moisture was carried out, all experiment subjects were 

acclimatized, then grouped randomly into 7 separate groups. A patch of hair sized 3x3 cm from the back of 

the experiment subject was then shaved with a razor. 

 

Before the experiment subject receive the intervention and induction, the pH and moisture of the 

experiment subject were measured on the shaved patch with a digital pH meter and Skin Analyzer EH-

900U (pretest). 
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After the experiment subject’s skin pH and moisture were documented, the cream was applied to the shaved 

patch according to their intervention group. After the cream was applied, each group was exposed to UVA 

and UVB light for 6 continuous hours per day (induction). After the induction, another measurement of the 

experiment subject’s skin pH and moisture was taken (posttest). The procedure was repeated every 3 days 

for 4 weeks. 

 

2.7 Statistical Analysis 

Data management in this study was carried out on Microsoft Excel software, whilst the statistical analysis 

was performed using SPSS for Windows software. ANCOVA with Bonferroni post-hoc test was performed 

on the skin moisture data since it was qualified (data distributed normally, and homogenous). For the skin 

pH data, however, the Kruskall-Wallis test was performed. 

 

The level of significance used for all statistical analyses was set at <0.05. 

 

3. Results 

Phytochemical screening performed by the Laboratory of Organic Chemistry of the Faculty of Mathematics 

and Natural Sciences of the North Sumatera University found that torbangun leaves contain alkaloids, 

steroids and triterpenoids, saponins, flavonoids, and tannins compounds (Table 1), with total phenols of 

88,98 mgGAE/gram and total alkaloids of 32,36 mgQE/gram. 

 

Organoleptic physical evaluation of the cream produced for this study found that all cream formulation 

maintains their smell, color, form, and consistency before and after the storage cycling test. On the cream 

pH evaluation, the pH slightly decreased after each storage cycling test but was still within the safe range 

for skin usage. On the contrary, the spreadability of the cream increased slightly with each storage cycling 

test, but not too much that it changed the cream's consistency or form. 

 

After the intervention and induction, the skin moisture level decreased compared to the moisture level 

before the intervention and induction, regardless of the group. Analysis of the data found that the data were 

normally distributed and homogenous (p>0.05), hence ANCOVA analysis was carried out, with the pretest 

measurement acting as the cofactor. The ANCOVA analysis found that there was a significant mean 

difference between the pretest moisture and the post-test moisture level (p<0.05), as well as between each 

group's moisture level post-test (p<0.05). Post-hoc Bonferroni test shows that there was no significant mean 

difference between the positive control and the TLEC 5%, 7.5%, 10%, and 12.5% (p>0.05). The significant 

mean difference was only found between the positive control with the negative control and the TLEC 2.5% 

(p<0.05). 

 

On the skin pH level, since the data was not normally distributed (p>0.05), Kruskall-Wallis analysis was 

carried out and found that there was no significant mean difference between the skin pH level pretest and 

posttest or between each group (p>0.05). 

 

4. Discussion 

This study found that torbangun leaves contain a copious number of phytochemicals such as alkaloids, 

steroids, triterpenoids, saponins, flavonoids, and tannins. This finding was in accordance with findings by 

[6], [8]. [8] found that torbangun leaves contain flavonoid, phenol, and tannin compounds, while [6] found 

that ethanol extract of torbangun leaves contains alkaloid, triterpenoid, saponin, tannin, and flavonoid 

compounds. This difference in phytochemical findings is most likely due to the different extraction methods 

or solvents used in the extraction process [14]. [6] study found that different fractions of the ethanol extract 
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of torbangun leaves also present different phytochemical profiles. [15] review of multiple studies on 

torbangun also found that torbangun leaves contain alkaloids, steroids, triterpenoids, saponins, flavonoids, 

and tannins. 

 

This study found that torbangun leaves have a total flavonoid of 32.36 mgQE/gram. This total flavonoid 

content was lower compared to [16] findings of 41.4 mgQE/gram or even [15] findings of 96.83 

mgQE/gram. Meanwhile, the total phenols of 88.89 mgGAE/gram were found in this study, lower than [15] 

findings of 112.95 mgGAE/gram. The same study by [15] also found that the total phenols of the torbangun 

flower were far lower compared to other plant parts with only 18.44 mgGAE/gram. 

 

This study aims to ascertain the potency of TLEC as a moisturizer and pH controller for skin exposed to 

UVA and UVB lights. The key finding of this study was TLEC at a concentration as low as 5% managed to 

control the skin moisture level. This moisturizer effect is likely due to the presence of a phenolic compound 

called rosmarinic acid. A study by [17] found that the methanol extract of torbangun leaves contains 

rosmarinic acid, caffeic acid, p-coumaric acid, and quercetin, while the ethanol extract of torbangun leaves 

only contains rosmarinic acid, caffeic acid, and coumaric acid. [18] found that topical application of 

rosmarinic acid could minimalize trans epidermal water loss (TEWL) and maintain the skin hydration level 

compared to skin that only receives base cream. A study by [19] also found that the phenolic compound, 

rosmarinic acid, had a better ability to maintain the skin's superficial hydration compared to the base cream 

after 7 days. The same study also found that skin that received rosmarinic acid had lower TWEL compared 

to skin that only had base cream [19]. Both [18], [19] study supported this study finding that torbangun 

leaves extract cream, which had relatively high phenolic content, one being rosmarinic acid, could maintain 

skin moisture levels. However, in this study, the experiment subject's skin moisture after the intervention 

and induction was lower compared to beforehand (Table 2). This skin moisture level decline can be 

attributed to the shaving of the experiment subject hair which increased the evaporation of skin moisture. 

However, at the end of the experiment, the moisture level of the experiment subject in negative control 

group was relatively lower compared to the TLEC groups or even the positive control group. 

 

A very different result was found on the ability of the TLEC to maintain the skin pH of the experiment 

subjects. While all creams (including the base cream) manage to maintain the experiment subject's pH level 

within the normal range (Table 3), none showed a significant mean difference, whether between the pretest 

and posttest or between each group. This was consistent with [19] finding that rosmarinic acid cream did 

not significantly affect the skin pH level, whether it was 30 minutes after application or 7 days after 

(p>0.05). However, [18] found the contrary, that cream that contains rosmarinic acid managed to decrease 

skin pH level significantly (p<0.05), while the base cream did not (p>0.05). 

 

5. Conclusion 

This study has found that torbangun leaves extract cream with a concentration as low as 5% can maintain 

skin moisture levels, comparable to the over-the-counter skin moisturizer cream. 
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Table 1 Qualitative/Screening of Phytochemicals in Torbangun (C. amboinicus Lour) Leaves 

Compounds Reagents Result 

Alkaloid Bouchardath Present 

 Mayer Present 

 Dragendroff Present 

 Wagner Present 

Steroid dan Triterpenoid Salkowsky Not Present 

 Lieberman-Burchard Present 

Saponin Aquadest + Alkohol 96% Present 

Flavonoid FeCl3 5% Not Present 

 Mg(s) + HCl(p) Not Present 

 NaOH 10% Not Present 
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 H2SO4(p) Present 

Tanin FeCl3 1% Present 

Glikosida Mollisch Not Present 

 

Table 2 Average Moisture Level on Experiment Subject Skin Pre-test and Post-test 

Group Pretest Posttest 

Base Cream (Negative Control) 41.83% 31.98% 

Vaseline® (Positive Control) 41.18% 37.83% 

TLEC 2,5% 40.70% 33.53% 

TLEC 5,0% 39.85% 36.83% 

TLEC 7,5% 41.18% 36.53% 

TLEC 10,5% 40.78% 36.93% 

TLEC 12,5% 40.03% 37.95% 

 

Table 3 Average pH Measurement on Experiment Subject Skin Pre-test and Post-test 

Group Pretest Posttest 

Base Cream (Negative Control) 6.813 7.365 

Vaseline® (Positive Control) 6.885 7.555 

TLEC 2,5% 6.808 7.168 

TLEC 5,0% 6.873 7.185 

TLEC 7,5% 6.550 7.223 

TLEC 10,5% 6.958 7.360 

TLEC 12,5% 6.773 7.178 
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