
 

 

 

A COMPARATIVE STUDY ON THE EFFECTS OF Camellia sinensis 

EXTRACT AND SALICYLIC ACID TOPICAL FORMULATION ON 

SELECTED STUDENTS WITH ACNE VULGARIS 

 

ABSTRACT 

Purpose: This study aims to compare the efficacy of Camellia sinensis extract serum 

with salicylic acid gel in treating acne vulgaris.  

Method: The bioactive compounds from the Camellia sinensis leaf extract were 

extracted using distilled water and formulated into a serum for topical application. 

Salicylic acid was also formulated into a gel-based cream for topical application, and 

the effect on acne was investigated over the course of two weeks. This entails a 

longitudinal, open-label, and random treatment of some selected subjects with 

Camellia sinensis bioactive compound serum and others with salicylic acid gel for 14 

days under close observation. 

Results: The Camellia sinensis gel-based cream was found to be effective in the 

treatment of certain types of acne vulgaris. The salicylic acid gel (standard) 

effectively treated all types of acne. The effect of salicylic acid on various forms of 

acne as presented on test subjects in Group A didn’t peak until the second week, with 

a visible reduction in blackheads (open comedones). While Camellia sinensis peaked 

in the first week of treatment, there was little to no reduction in blackheads, but there 

was a visible reduction in pore size, indicating that it may have preventive properties 

against acne formation. Subjects treated with Camellia sinensis experienced no 

adverse effects, while others experienced slight tingling, dryness, and irritation while 

using salicylic acid. 

Conclusion: Based on this study, the treatment that showed faster results within the 

short period allocated to the study shows promising use as a standard form of 

treatment for acne vulgaris as compared to salicylic acid because no adverse effect 

was experienced with Camellia sinensis. 
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1.0 INTRODUCTION 

Nature has offered a rich source of potent and effective therapeutic compounds. Many 

modern medicines have been derived from natural sources, thanks to the utilization of 

natural items in traditional medicine [1].Herbal remedies have been widely used for 

the treatment of acnes and injuries since ancient civilizations. While a mere 1-3% of 

contemporary pharmaceuticals are utilized for treating wounds and skin problems, a 

significant proportion of traditional remedies, approximately one-third, are dedicated 

to addressing these conditions [2]. 

Acne vulgaris is a dermatological disorder that manifests as scaly red skin 

(seborrhea),small papules, blackheads, and whiteheads (comedones), huge papules 

(nodules), and occasionally scarring (pimples) [3].Hormones trigger the inflammation 

of the sebaceous glands and hair follicles, causing this condition [4]. 

Propionibacterium acnes is the bacteria that causes acne when it penetrates the skin 

[5]. There are two types of acne vulgaris: inflammatory and non-inflammatory. 

Comedones are characteristic of non-inflammatory acne, while papules, pustules, 

nodules, and cysts are indicative of inflammatory acne [6]. Depending on the quantity 

of lesions on the skin, acne vulgaris can also be classified as mild, moderate, or severe 

[7]. Cysts and nodules may cause pain in the areas where they are located.Increased 

sebum production, irregular follicular desquamation, Propionibacterium acnes 

proliferation, and localized inflammation are the four main pathogenic elements that 

contribute to the development of acne [8,9]. Hyperkeratinization and excessive sebum 



 

 

production exacerbate pore blockage, while aerobic bacteria (mostly P. acnes) 

multiply and release inflammatory mediators [10]. 

Salicylic acid is known as a keratolytic agent because it dissolves the intercellular 

cement that holds the epithelium's cells together. It has a minor anti-inflammatory 

effect, enhances penetration of certain substances, and, at low concentrations, is 

fungistatic and bacteriostatic [11]. Salicylic acid works by causing the epidermis cells 

to slough off more readily, preventing pores from clogging up, and allowing room for 

new cell growth. Salicylic has keratolytic and comedolytic properties, although the 

exact mechanisms involved are not clear [12]. Salicylic acid also decreases sebum 

secretion in acne patients, which adds to its therapeutic effect.  

The Camellia sinensis plant is a well-known herbal beverage that is highly regarded 

for its antioxidant properties and several health advantages [13]. It is widely 

consumed worldwide and renowned for its potential positive effects on health [14]. 

Traditional Chinese medicine uses Camillia sinensis leaves in the form of green, 

black, or oolong tea to improve digestion, enhance cognitive function, reduce 

inflammation, and also act as an anti-aging and anti-cancer agent[15]. 

Numerous studies conducted both in laboratory settings and in living organisms have 

indicated that Camillia sinensis possesses advantageous health benefits [16]. 

However, few studies have tried to ascertain the effectiveness of the plant in treating 

acne. The tea has exhibited substantial antioxidant and anticarcinogenic 

characteristics. Therefore, this research was undertaken to evaluate the effectiveness 

of topical application of Camillia sinensis extract on the rate of treatment of acne 

vulgaris in comparison with salicylic acid. 

 



 

 

 

2.0 MATERIALS AND METHOD 

2.1 PLANT COLLECTION AND IDENTIFICATION:  

The dried leaves of Camellia sinensis were obtained for the preparation of a Camellia 

sinensis extract serum. The dried camellia sinensis leaves were obtained from 

processed tea bags (Green Life) obtained from Elele Market, Rivers State, Nigeria. A 

taxonomist from the Department of Pharmacognosy at Madonna University 

performed the botanical identification. 

2.2 Chemical / drugs used: 

The formulation consists of several key ingredients, each serving a specific purpose. 

Salicylic acid and Camellia sinensis extract act as active ingredients, providing the 

primary therapeutic benefits. Sodium hyaluronate serves as a gelling agent and 

humectant, helping to retain moisture. Allantoin is included as an anti-irritant to 

soothe the skin. Distilled water, sodium lactate, and glycerin function as solvents, 

ensuring the ingredients are effectively delivered and mixed. EDTA acts as a 

stabilizer and chelator, maintaining the formulation's integrity. Liquid Germal Plus is 

used as a preservative to extend the product's shelf life. Panthenol provides 

moisturizing properties, while xanthan gum is utilized as a thickening agent to 

achieve the desired consistency. 

2.3. EXPERIMENTAL PROCEDURE: 

Camellia sinensis extracts serum Formulation 



 

 

10 grams of glycerin were measured out into a 50-ml beaker, and 1 gram of xanthan 

gum was dissolved in the 20 grams of glycerin to form a slurry. This allows for the 

simple dispersion of xanthan gum in the mixture. In a 500-ml beaker, 451 ml of 

distilled water was measured. 7.5 grams of Panthenol and 5.0 grams of Allantoin were 

added to the distilled water and stirred until completely dissolved using a glass rod. 

5.0 grams of sodium hyaluronate were added to the mixture. The immersion blender 

was used to evenly disperse the sodium hyaluronate gel, as it readily gels when in 

contact with water. Next, we add xanthan gum and a glycerin mixture to the solution 

to thicken it. This process forms a gel-like consistency that is characteristic of a 

serum. After the gelling process, an immersion blender incorporated 10 grams of 

Camellia sinensis extract, 0.5 grams of disodium EDTA, and 2.5 grams of the 

preservative (Liquid Germal Plus). The immersion blender is used to further ensure 

that all ingredients are incorporated together. The pH was measured to be 6, which is 

the pH required to be effective in the skin. It was then left for four hours before being 

bottled in an amber dropper bottle. 

Salicylic acid gel formulation 

20 ml of sodium lactate and 18 ml of glycerin were measured into a 50 ml beaker, 

after which 10 grams of salicylic acid were added to the 50 ml beaker and mixed. The 

beaker was covered with foil to prevent moisture loss and particles from entering, 

then placed in water to heat at 60 degrees Celsius until completely dissolved and let 

cool. In another 50-ml beaker, 2 ml of glycerin was added to dissolve 1 gram of 

xanthan gum. In a 500-ml beaker, 426 ml of water was measured out, and the glycerin 

and xanthan gum were added to it, which was then stirred with a glass rod. 5 grams of 

sodium hyaluronate were added, followed by 7.5 grams of panthenol and 7.5 grams of 

allantoin. The dissolved salicylic acid mixture was added and stirred with a glass rod, 



 

 

followed by 0.5 grams of disodium EDTA. 2.5 grams of preservative were added and 

stirred, and the formulation was let sit for a few hours before being bottled in an 

amber dropper bottle. 

 

2.4 STUDY AREA AND POPULATION:  

Young female students with acne vulgarisgave their consent and agreed to participate 

in the study.The study was conducted at Madonna University, Elele campus between 

September and December 2020. 

2.5 STUDY APPROACH: 

In two weeks, we divided six members of the population of young female adults into 

two groups, each consisting of three female adults. Group A was put on salicylic acid, 

and Group B was put on Camellia sinensis. The subjects were given the formulation 

in a dropper bottle for easy application. Subjects in Group A used the Camellia 

sinensis extract serum (topical gel) every morning and night. They conducted close 

observation with pictures taken on Day 0, Day 7, and Day 14 to document the results. 

Subjects in Group B also used salicylic acid serum (topical gel) twice a day. They 

were also put under close observation, with pictures taken on Day 0, Day 7, and Day 

14.The protocols for the study were approved by the ethics committee of the Madonna 

University as registered by the National Health Research Ethics Committee of 

Nigeria. 

 

 



 

 

 

 

 

 

3.0.  RESULTS 

The results for the activities of Camelia sinensis and salicylic acid Topical gelon 

Acne vulgaris as tested on selected subjects on Day 0, Day 7, and Day 14.  

3.1. The Results of the activities of Camelia sinensis on Acne vulgaris 

NUMBER OF ACNE LESIONS AT DAY 0     

        

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

A1 8 4 4 6 22 

A2 2 8 4 6 20 

A3 4 3 1 2 10 

 

Table no.1 on The Grouping of subjects for the study 

 

 

 NO. OF ACNE LESIONS AT DAY 7 



 

 

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

A1 5 3 3 2 13 

A2 1 4 2 2 9 

A3 1 2 0 1 4 

 

Table no.2 on The Grouping of subjects for the study 

  NO. OF ACNE LESIONS AT DAY 14 

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

A1 2 1 2 1 6 

A2 1 4 1 0  6 

A3 0 0 0 0 0 

 

Table no.3  on The Grouping of subjects for the study 

 

 Graph of total lesion count against Day 



 

 

Fig.  1.  Graph of total lesion count against Day 

3.2.  The Results of the activities of Salicylic acid on Acne vulgaris 

  NO. OF ACNE LESIONS AT DAY 0 

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

B1 8 7 4 4 23 

B2 12 13 14 10 49 

B3 6 12 15 8 41 

 

Table no.4 on The Grouping of subjects for the study 

 NO. OF ACNE LESIONS AT DAY 7 



 

 

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

B1 3 4 2 0 9 

B2 5 7 4 5 21 

B3 5 10 14 5 34 

 

Table no.5 on The Grouping of subjects for the study 

 NO. OF ACNE LESIONS AT DAY 14 

PATIENTS FOREHEAD LEFT 

CHEEKS 

RIGHT 

CHEEKS 

CHIN TOTAL LESION 

COUNT 

B1 2 2 1 0 6 

B2 1 2 2 4 9 

B3 4 5 12 5 26 

Table no. 6  on The Grouping of subjects for the study 

 

  Graph of total lesion count against day. 



 

 

Fig. 2. Graph of total lesion count against Day 

 

 

 

 

3.3.0.  Subject Treatment Observations 

SUBJEC

T 

TREATMENT TREATMENT 

PERIOD OR 

DAY 

OBSERVATION 

A 1 Camellia sinensisTopical gel 

(Serum) 

Day 5 Significant reduction on 

inflamed lesion 



 

 

Day 8 No new lesions formed 

Day 12 Pores were minimized 

which made the skin 

appear smoother. 

A 2 Camellia sinensis Topical gel 

(Serum) 

Day 5 Dry up of pus-filled 

lesions 

Day 8 No new lesions formed 

Day 12 No visible reduction in 

blackheads (closed 

comedones) 

A 3 Camellia sinensis Topical gel 

(Serum) 

Day 5 Reduction in painful 

inflamed acne lesion 

Day 8 Dry up of pus-filled 

lesions. The oiliness of 

the skin is reduced to a 

minimum. 

Day 12 Minimizing the 

appearance of pore size. 

B 1 Salicylic acid Topical gel 

(Serum) 

Day 5 Stinging sensation on 

application persists but 

stops in about a minute 

or less 

Day 8 No visible effect 

observed 

Day 12 Reduction in the size of 



 

 

lesions 

B 2 Salicylic acid Topical gel 

(Serum) 

Day 5 Slightly irritated skin 

but no new lesions 

formed. 

Day 8 New lesions formed but 

pus-filled lesions shrunk 

in size. 

Day 12 Visible effect on 

blackheads (open 

comedones) observed 

 B 3 Salicylic acid Topical gel 

(Serum) 

Day 5 Stinging sensation on 

application persists but 

stops in about a minute 

or less 

Day 8 Less active lesions 

observed. Skin felt dry. 

Day 12 Visible reduction of 

lesions, pore size 

appeared smaller. 

Table no.7 on The Grouping of subjects for the study 

4.0 DISCUSSION 

The purpose of this research was to compare the effects of salicylic acid as a topical 

medicament used in the treatment of acne and a lotion made from the extract of 

Camellia sinensis to investigate the effectiveness of both treatments against acne and 



 

 

highlight the adverse effects of using synthetic drugs to treat acne. According to our 

research, salicylic acid has comedolytic and keratolytic properties [17]. In a 12-week 

double-blind randomized study, 0.5% salicylic acid was used twice daily on 

individuals with mild-to-moderate acne vulgaris. The group receiving active treatment 

showed a greater reduction in both inflammatory lesions and open comedones [18]. 

From our research on topical tea polyphenols, we found seven trials on the effect of 

tea polyphenols; one of the studies looked at investigating tea polyphenols in the body 

[19]. None of the research examined tea polyphenols both topically and internally. 

Green tea and tea of unknown type were the sources of tea polyphenols in six studies. 

Green tea polyphenol was found to have antibacterial properties against P. acnes. The 

use of 2% lotion of green tea (Camellia sinensis) topically during a six-week study 

among 20 patients suffering from mild to moderate acne was found to be effective 

compared with tretreatment [20]. Tannins and flavonoids in green tea may have an 

anti-acne effect because they appear to have an antiseptic effect, whereas tannins also 

have an anti-inflammatory effect [21]. 

There is no doubt that medicinal plants have fewer side effects in the treatment of 

acne, making them advantageous over synthetic drugs. Although synthetic drugs are 

also as effective, the problem comes with the persistent side effects and sometimes 

addictive properties they possess, thereby reducing their usage [21]. 

In our study, the Camellia sinensis extract topical gel was found to be effective in the 

treatment of certain types of acne vulgaris, which include white heads, papules, and 

pustles, due to its anti-inflammatory, anti-bacterial, and antioxidative properties, 

while the salicylic acid topical gel was also found to be effective in all types of acne 

due to its keratolytic and comedolytic properties. The effect of salicylic acid on 



 

 

various forms of acne as present on test subjects in Group A didn’t peak until the 

second week, with a visible reduction in blackheads (open comedones).  

Whereas the treatment with the extract of Camellia sinensis peaked in the first week 

of treatment, although there was little to no reduction in blackheads, there was a 

visible reduction in pore size, which indicates the preventive properties of Camellia 

sinensis against the formation of acne. Subjects put on Camellia sinensis experienced 

no adverse effect, while some experienced slight tingling, dryness, and irritation while 

using salicylic acid. Further research is needed to isolate the active compound 

responsible for the treatment of acne in Camelia sinensis. 

 

 

 

 

 

 

 

 

 

5.0.  CONCLUSION 

The results from this study showed that Camellia sinensis extract gave faster results in 
subjects within a week than the salicylic acid serum, but the salicylic acid serum 
would offer a more radical cure for acne within a course of one to two months in most 
of the subjects because it can target the common forms of acne. 



 

 

It may be concluded that Camellia sinensis is suitable for the treatment of mild-to-
moderate forms of acne, while salicylic acid is suitable for moderate-to-severe forms 
of acne. Camellia sinensis treatment showed overall faster results, making it a 
promising standard form of treatment for acne vulgaris as opposed to salicylic acid, 
which had some adverse effects. 
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