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Abstract: Skin is one of the body's largest organ and protects it from various types of external stimuli and damage as well 

as moisture loss as the skin is continuously exposed to sunlight, the UV-rays of sunlight stimulates the production of free 

radicals and may cause damage to DNA, collagen and elastin which are essential for elasticity and renewal process of the 

skin. Thus, to prevent or to reduce formation of free radicals it is necessary to strengthen the anti-oxidative network of the 

skin. Since, lignin is natural active as a sun screening agent. Various sources of lignin including green coffee, soy and 

papaya as well as banana leaves to sunscreen. Banana leaves will be selected as a source of lignin because banana leaves 

are reported as a high level of lignin. 
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INTRODUCTION 

Skin is the largest organ of the body, with a total area of about 20 square feet. The skin protects us from microbes and the elements, 

helps regulate body temperature, and permits the sensations of touch, heat, and cold.  

 

Skin has three layers: 

 

 The epidermis, the outer most layer of skin, provides a waterproof barrier and creates our skin tone. 

 The dermis, beneath the epidermis, contains tough connective tissue, hair follicles and sweat glands. 

 The deeper subcutaneous tissue (hypodermis) is made of fat and connective tissue.  

The skin's color is created by special cells called Melanocyets, which produce the pigments melanin. Melanocytes are located in 

the epidermis 1 

 

Sun and Skin 

 

Skin exposure to sunlight can have both beneficial and harmful effects on the human body depending on the length and the 

frequency of exposure, the intensity of the light and the sensitivity of the individual concerned. The most obvious effects of 

exposure to the rays of the sun are first of all erythema of the skin, followed by formation of a tan. The intensity of erythema 

(reddening) produced on the skin following exposure to sunlight depends on the amount of UV energy absorbed by the skin. 

Erythema usually starts to develop after a latent period of 2-3 hours and reaches to maximum intensity within 10-24 hours after 

exposure. 2 

 

Sunscreen  

 

Protecting skin from harmful effects UV R is one of the major task for skin care and hair care products. Protection against 

harmful reaction is achieved by application of sunscreen in the form of thin film of solution, lotion, cream, spray or gels.3 

Sunscreen is to screen the sun and to protect the viable cells of skin against potentially harmful effect of solar UV radiation. It can 

be protected against free radical reaction and oxidative stress of reactive oxygen species or some other form of photo-activated 

status of molecules.4 

 

Sun Protection Factor (SPF) 
 

Sun protection factor (SPF) is a measure that indicates how long it takes for UV rays to redden protected skin (i.e., skin with a 

sunscreen) compared to unprotected skin (i.e., skin without sunscreen). SPF is defined as the UV radiation required to produce I 

MED on protected skin after application of 2 mg/cm 2 of product divided by the UV R to produce 1 MED on unprotected skin. 

 

                                                   Minimal erythema dose (MED) on protected skin 

Sun protection factor (SPF) =   ----------------------------------------------------------------- 

                                                   Minimal erythema dose (MED) on unprotected skin 5 
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Banana Leaves 

 

The banana leaves consists of long, tube like structure called a sheath, a stout petiole (leaf stalk) and a lamina blade. Leaves are 

spirally arranged and may grow to 2.7 meters long and 60 cm wide and each plant has 8 to 12 leaves. 6 

 

Chemical Constituents 
 

Banana leaves and stems has high fiber content (leaves>72% DM, stem>58% DM), nitrogen free extract content (>50% DM), and 

water soluble carbohydrate contents (>5% DM), with certain nutritive value. Tannins of banana leaves stems are 0.11% DM and 

0.24 % DM. There are lactic acid bacteria (>105 cfu/g FM) in the banana leaves and stems . Banana fiber is a lingo-cellulosic 

fiber, which obtained from the leaf and pseudo-stem of banana plant.  

 

Physical Properties of Banana Leaves 

 

Diameter (um)  80-250 

Length (mm)  1000-5000 

Aspect Ratio (I /d)  150 

Moisture content (%)  60 

 

Chemical Properties of Banana Leaves 7 

 

Cellulose (%) 60-65 

Hemi-cellulose (%) 6- 19 

Lignin (%) 5 – 10 

Pectin (%) 3-5 

Ash (%) t- 3 

Extractives (%) 3-6 

  

Active Ingredient  
 

Lignin is a class of complex organic polymers that form important structural materials in the support tissues of vascular plants and 

some algae. Lignin are particularly important in the formation of cell walls, because they lend rigidity and do not rot easily. 

Chemically lignin are cross-linked phenolic polymers. 8 Since, lignin is natural active as a sun screening agent. Various sources of 

lignin including green coffee, soy and papaya as well as banana leaves to sunscreen. But banana leaves will be selected as a 

source of lignin because banana leaves are reported as a high level of lignin.  

 

 
Chemical Structure of Lignin 

 

By considering all the advantages into account, it was thought to evaluate the sunscreen activity of lignin from banana leaves by 

incorporating it into a gel based formulation. 
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MATERIAL & METHODOLOGY 

 

Preparation of Active (Lignin) 

 

Literature survey was carried out by referring books, journals, abstracts and research papers after that banana leaves were 

collected, with the help of reflux extraction process lignin were obtained from the banana leaves. Saffranine test was performed 

for the identification of the lignin. 9 Spectrophotometric analysis was done to the determination of the structure or the quantity of 

substances by measuring their capacity to absorb light of various wavelengths. This test is used to find out absorbance of active at 

their specific wavelength range. 10 

 

Preparation of Formulation  
 

Gel is composed of polyacrylic acid polymer dispersed in water along with neutralizer, preservative and active ingredient. The 

percentage of the chemicals was adjusted to get the required formulation of the gel. The raw materials, which were used in 

formulation, are carbomer, TEA, sodium bicarbonate, lignin, methyl paraben, water, alcohol. Considering all above properties and 

uses of active, formulation of gel was selected. After various trial and errors methods formulation as per Table no 1 was selected 

as final formulation. 

 

Table no 1 

 

S. No. Ingredients Function Final Formulation 

1 Carbopol 940 Rehology Modifier 0.8 

2 Tri ethanol amine Neutralizer 0.6 

3 Methyl Paraben Preservative 0.15 

4 Glycerin Humectant 6.0 

5 Water Solvent up to 100 

6 Alcohol Solvent 2.0 

7 
Banana Leaf 

Ext(Lignin) 
Active 3.0 

 

Evaluation of Stability Parameters of Active in Gel Formulation 

 

The stability of final formulation was observed at two different temperatures that is 45 + 2 oC and 10 + 2 oC. Various parameters 

such as pH, color and odor was observed. There was no significant change observed in above mentioned parameters of the 

product at 45 + 2 oC and 10 + 2 oC temperatures. Accelerated stability studies showed that formulation with active was stable 

during the period of study. 

 

Subjective Evaluation 

 

The sun protection factor (SPF) is normally used to assess protection against UV radiation for human skin. The most important 

assay of sunscreen evaluation has been the sun protection factor (SPF). SPF measure that indicates how long it takes for UV rays 

to redden protected skin (i.e., skin with a sunscreen) compared to unprotected skin (i.e., skin without sunscreen). SPF is defined as 

the UV radiation required to produce I MED on protected skin after application of 2 mg/cm2 of product divided by the UVR to 

produce 1 MED on unprotected skin. 

 

                                                 Minimal erythema dose (MED) with sunscreen 

Sun protection factor (SPF): -------------------------------------------------------------- 

                  Minimal erythema dose (MED) without sunscreen 

 

The number associated with SPF represents the length of time (in minute) can theoretically stay out in the sun without burning, 

multiplied by the corresponding number Where MED is minimal erythema dose, define as the amount of UV radiations exposure 

after which minimally detectable erythema can be detectable. 11 The subjective evaluation was carrying out for a week at the same 

time of the day. All the values of Sun Protection Factor (SPF) during 6 days study were noted down.  

 

Procedure for Subjective Evaluation 

  

 In this method forearm was used for the subjective evaluation of sun screening effect of the prepared product (gel). 

 Four patches of 2x2 cm were made on forearm as shown in photograph. 

 These patches was marked as follows - 

Blank : Unprotected patch ( i.e., without application of product) 

Protected patch (i.e., with 3 % lignin) 

 Cover any additional skin on the arm with suitable cover. 
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 Place the arm in exposure to natural sunlight. 

 The total duration of exposure on patch was 15 minutes. 

 Examine the exposed area of skin for minimal erythema. Red or pink skin indicates erythema or burning. 

 Initial color change of skin color was considered as minimal erthymal dose (MED). 

 Photograph were taken when color changes were observed in the patches after exposure. 

 

RESULTS 

 

Accelerated stability studies showed that formulation with active (lignin) was stable in respect to pH, color, odor and separation. 

Subjective evaluations also indicated that volunteers were satisfied with the sun protection property of the active. There was no 

significant change observed in previously mentioned parameters for the final formulations at 45 + 2 oC and 10 + 2 oC 

temperatures. Obtained results were tabulated and are mentioned below. 

pH 

pH values determines the potential of hydrogen ions in the formulations. 

 

pH Values of Gel Formulations having Active kept at 45 + 2 oC in Table no 2 

 

Table no 2 

No. of Days Lignin 

0 6.27 

16 6.27 

30 6.34 

45 6.35 

60 6.35 

90 6.36 

120 6.36 

 

pH Values of Gel Formulations having Active kept at 10 + 2 oC in Table no 3 

 

Table no 3 

No. of Days Lignin 

0 6.27 

16 6.27 

30 6.33 

45 6.33 

60 6.33 

90 6.35 

120 6.35 

 

Colour of the Gel Formulation Having Active  

 

Color change of gel were observed visually  

 

Gel Formulations having Active kept at 45 + 2 oC in Table no 4 

 

Table no 4 

 

No. of Days Lignin 

0 O C 

16 N C 

30 N C 

45 N C 

60 N C 

90 N C 

120 S D O C 

 

Gel Formulations having Active kept at 10 + 2 oC in Table no 5 
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Table no 5 

 

No. of Days Lignin 

0 O C 

16 N C 

30 N C 

45 N C 

60 N C 

90 N C 

120 S D O C 

 

OC – Original Color, N C- No Change, S D O C- Slightly Dark of Original Color 

 

 

Odor of the Gel Formulation Having Active 

 

Odor change of gel were noted by smelling the product 

 

 

Gel Formulations having Active kept at 45 + 2 oC in Table no 6 

 

Table no 6 

 

No. of Days Lignin 

0 O C 

16 N C 

30 N C 

45 N C 

60 N C 

90 N C 

120 S D O C 

 

 

Gel Formulations having Active kept at 10 + 2 oC in Table no 7 

 

Table no 7 

 

No. of Days Lignin 

0 O C 

16 N C 

30 N C 

45 N C 

60 N C 

90 N C 

120 S D O C 

 

OC – Original Color, N C- No Change, S D O C- Slightly Dark of Original Color 

 

Subjective Evaluation 

 

The subjective evaluation was done on the group of 6 subjects. It was found that 97% of volunteers were showing that they were 

satisfied with the Sun Protection Property (SPF) of the products. The volunteers were comfortable throughout the study. Readings 

obtained from subjective evaluations shows the positive results. 

 

SPF values were calculated and tabulated in Table no 8 
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Table no 8 

 

No. of Subjective SPF Values of Gel 

Formulation 

1 8 

2 8 

3 4.5 

4 3.3 

5 3.6 

6 4.5 

Average 5.3 

 

 

DISCUSSION AND CONCLUSION 

 

Sunscreen is to screen the sun and to protect the viable cells of skin against potentially harmful effect of UV radiation. Protection 

against harmful reaction is achieved by application of sunscreen in the form of thin film of cream, lotion, gel, stick. From 

literature survey it has been observed that lignin extract give sun screening effect. Hence, it was decided to study the sunscreen 

effect of lignin in gel formulation. Further, it was noted that on the basis of sunscreen property, banana leaves were selected as 

they contain lignin which is responsible for sun screening property. Lignin was extracted from banana leaves by extraction under 

reflux. Water and alcohol(95%) was used as a solvent. Here lignin was extracted in alcohol (95%). Identification of lignin extract 

was carried out by phytochemical test (i.e., saffraninetest) and result was positive in alcoholic extract. The absorbance spectrum 

of lignin was drawn by using UV Spectrophotometer. The maximum absorbance of lignin is at 250 nm and it was carried on 

alcoholic extract as alcoholic extract show positive result for test of identification. From the incorporation of active gel 

formulation was selected The lignin extract from banana leaves was added at the 3%. The samples were kept for accelerated 

stability study at different temperatures that is 45+ 2 oC and 10 + 2 oC.  

 

The SPF study was performed on six different subjects by applying formulated gel having lignin extract at 3 % and natural 

sunlight was used as a source because it is safe way to study sunscreen effect than UV lamp which is harmful and risky for the 

skin. From the above study, it was noted that gel sample containing active concentration 3% gave SPF value of 5.3  

 

It is clearly indicated that alcoholic extract of banana leaf can be suitably incorporated in cosmetic preparation as sun protecting 

agent. 
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