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ABSTRACT 

The present study aimed for the screening of various plants for their antisolar properties. Leaf and fruit extracts of 
different plants were prepared in methanol and subjected to spectrophotometer for getting absorption spectra in 
wavelength range 200 nm – 400 nm.  Leaves of Mentha piperita, Azadirachta indica, Oscimum sanctum, Aloe vera and 
fruits of Lycopersicon esculantum and Carica papaya were tested for ultraviolet radiation protective nature. Among 
the various materials tested tomato pulp showed maximum absorption in both UVA and UVB region. All the extracts 
screened have shown maximum absorption in UVC range followed by UVB and then UVA. These results show that 
active components responsible for ultraviolet absorption may be isolated from plant sources and used in sunscreens 
to give better protection against sun. 
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INTRODUCTION  
The name ultra violet came from Latin meaning "beyond violet", violet being the color of the shortest 
wavelengths of visible light. The electromagnetic spectrum of ultraviolet light can be subdivided into 
three types; UVA (400 – 315 nm), UVB (315 – 280 nm) and UVC (280 – 100 nm). UVC is blocked by 
dioxygen (from 100–200 nm) or by ozone (200–280 nm) in the atmosphere. The ozone layer then blocks 
most UVB. Meanwhile, UVA is hardly affected by ozone and most of it reaches the ground [1]. The acute 
effects of UV-A and UV-B exposure are both short-lived and reversible. These effects include mainly 
sunburn (or erythema) and tanning (or pigment darkening). The chronic effects of UV exposure can be 
much more serious, even life threatening, and include premature aging of the skin, suppression of the 
immune system, damage to the eyes, and skin cancer [2]. 
Most sunscreen products contain ingredients that provide adequate protection only against UV-B rays. 
Even those labeled as broad-spectrum sunscreens may offer only partial protection against UV-A 
radiation. Sunscreens are products applied to the skin to protect against the harmful effects of the sun's 
ultraviolet (UV) rays[3]. Sunscreens are usually grouped into two major categories, namely chemical 
absorbers and physical blockers. Chemical absorbers absorb high-intensity UV rays while physical 
blockers reflect or scatter them. Chemical absorber compounds include avobenzone, padimate O, octyl 
methoxycinnamate, octisalate, and octocrylene. Physical blocker compounds include titanium dioxide and 
zinc oxide [4].  
The scientists are now aiming to evaluate plant extracts with regard to ultraviolet absorption spectra in 
view of a possible application as antisolar agents [5].  A plant-derived compound that shows promise as a 
sunscreen is 4-nerolidylcathecol (4-NC), a polyphenolic compound isolated from Pothomorphe 
umbellata roots [6]. In present study fruit pulp and leaves of different plants were screened for their UV 
absorption properties and Sun Protection Factor (SPF) was calculated. 
 
MATERIAL AND METHODS 
Leaves of Mentha piperita, Azadirachta indica, Oscimum sanctum, Aloe vera and fruits of Lycopersicon 
esculantum and Carica papaya were used as sample for extract preparation. Weighed amount (5gm) of 
washed plant parts were thoroughly homogenized in mortar and pestle with 50 ml methanol separately 
until fine paste. Homogenates were filtered through muslin cloth and centrifuged at 5000 rpm for 10 min. 
Supernatants were made 50 ml with methanol and used to get absorption spectra by scanning in the 
wavelength range 200 nm-400 nm at 10 nm intervals. Readings were taken in triplicate at each point. 
Calculation of Sun Protection Factor (SPF) was performed according to Mansur [7] et al. equation. 

SPF = CF × ∑  320
290  EE(λ ) × I(λ) × Abs(λ) 
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where EE(λ) is the erythemal effect spectrum, I(λ) is the solar intensity spectrum, Abs (λ) is the 
absorbance of sunscreen product; CF is the correction factor (=10). The value of EE × I are constant, 
determined by Sayre [8] et al. (Table 1). 
 
Table I - Normalized product function used in the calculation of SPF[8] 

Wavelength (nm)   EE x I (normalized) 
290   0.0150 
295    0.0817 
300    0.2874 
305    0.3278 
310    0.1864 
315    0.0839 
320    0.0180 

EE – erythemal effect spectrum; I – solar intensity 
 
RESULTS AND DISCUSSION 
Results showed that all types of extracts have ability to absorb ultraviolet radiations in different amount. 
Mentha leaves being the best have shown an SPF of 8.184 + 0.004 (Table 2).  
 

Table 2: SPF values of different plant samples 
SN Sample SPF values 
1 Mentha piperita (Leaves) 8.184 + 0.004 
2 Azadirachta indica (Leaves) 4.368 + 0.004 
3 Oscimum sanctum (Leaves) 2.904 + 0.007 
4 Aloe vera (Leaves) 5.437 + 0.005 
5 Lycopersicon esculantum (fruits) 6.083 + 0.009 
6 Carica papaya (fruits) 2.310 + 0.005 

 
All other extracts have also shown significant absorption in whole ultraviolet range i.e.; UVA, UVB and 
UVC. The same results have been obtained with other plants also like; Rosa damascena flowers [9],  
Hamamelis virginiana, Matricaria recutita, Aesculus hippocastanum, Rhamnus purshiana and Cinnamomum 
zeylanicum,[10], leaves of Dracocephalum moldavica and flowering tops of Viola tricolor [1]. Natural 
substances extracted from plants have recently been considered as potential sunscreen resources 
because of their ultraviolet ray absorption in the UVA and B region and their antioxidant activity.  There is 
strong evidence that DNA-damaging ultraviolet (UV) light induces the accumulation of UV light-absorbing 
flavonoids and other phenolics in dermal tissue of the plant body which are having excellent antioxidant 
and photo protective properties [11], hence can be exploited as a safe and effective ingredient in 
sunscreen lotions. 
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