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ABSTRACT 

Objective: This research work was performed to discover the efficacy of newly formulated topical formulation (o/w) emulgel of Raspberry fruit 
extract against its base taken as a control on skin erythema and skin melanin.  

Methods: Concentrated Raspberry fruit extract was prepared by macerating fresh fruit in aqueous methanol under room temperature. This extract 
was then entrapped in the inner oily phase of o/w emulgel. Newly formulated, formerly evaluated base (without extract) and a formulation 
containing 4% concentrated extract of Raspberry were applied to cheeks of 13 healthy female human volunteers for a period of 12 w. Skin erythma 
and melanin were measured after every two weeks to evaluate any effect produced by this topical formulation.  

Results: Base showed insignificant (p≥0.05) while formulation showed a significant decrease in skin erythma. Skin melanin content was 
insignificantly decreased by base but significantly decreased by the formulation. The newly developed cosmetic emulgel of Raspberry fruit extract 
showed its effects without causing any irritation and was found to be suitable and safe dermatological formulation. 

Conclusion: Formulation was successfully evaluated for its dermatological effects. It was found to be a useful, harmless and cost effective skin 
whitening treatment derived from natural sources. 
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INTRODUCTION 

Skin is a vital organ for non-invasive topical drug delivery. Topical 
drug delivery vehicles (emulgels, gels) and transdermal patches can 
improve patient compliance due to decrease in the dosage frequency 
[1]. Naturally, derived products have always found to be a potential 
source for biologically active drugs used in phytocosmetics [2]. 
Important bioactive phytochemical constituents include flavonoids, 
alkaloids, essential oils, phenolics, tannins and saponins [3]. In the recent 
era, phenolic constituents have gained marked attention due to their use 
in skin care products for the treatment of acne, dryness, eczema, free-
radical scavenging, aging, inflammation and skin protection [4]. 

Hyperpigmentation is one of the most common facial disorders. It 
has been observed from various studies, that a local increase in 
melanin formation or uneven distribution of melanin can cause local 
hyperpigmentation or spots. Whitening agents such as 
hydroquinone, kojic acid or arbutin are widely used in cosmetic 
products as active ingredients [5]. Plant-derived extracts that have 
an excellent inhibitory effect on melanin synthesis may be a good 
choice for whitening of skin and protection against skin darkening 
[6, 7]. Accumulation of abnormal quantity of melanin in different 
parts of the skin may result in pigmented skin spots, which can 
become an esthetic problem [8, 9]. 

Red Raspberry, which belongs to genus Rubus L. of family Rasaceae, is a 
kind of berry with tender and juicy fruits. Fruits of red Raspberry are 
rich in vitamins and minerals and especially abundant in anti-cancer, 
anti-aging substances such as gallogen [10, 11], therefore famous as 
“Fruit of Life” in the United States. It is a good source of antioxidants that 
have gained great importance in our routine life [12, 13]. In addition, 
Raspberry fruits contain a significant amount of flavonoids. It was 
reported in the literature that flavonoids could remove O2-
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in human 
bodies, strengthen the immune system, improve blood flow and 
decrease blood pressure [14]. The aim of this study was to formulate a 
new cosmetic o/w emulgel of Raspberry fruit extract and evaluate it for 
its effects on various skin related parameters, like reduction in skin 
erythema, skin melanin and compared it with base (without extract) 
taken as control. 

Chemicals and reagents 

Methanol (analytical grade), Paraffin oil (Merck KGaA Darmstadt, 
Germany), propylene glycol (Merck KGaA Darmstadt, Germany), 
Methylparaben (Merck KGaA Darmstadt, Germany), carbopol gel 
940, tween 20and span 20 (Merck KGaA Darmstadt, Germany). 
Distilled water (prepared at Department of Pharmacy, The Islamia 
University of Bahawalpur, Pakistan).  

Apparatus 

Homogenizer (Euro-Star, IKA D 230, Germany), pH-meter (WTW 
pH-197i, Germany), rotary evaporator (Eyela, Co. Ltd. Japan), water 
bath (HH. S 21 4. China), electrical balance (Precisa BJ-210, 
Switzerland), Mexameter® MPA 5 (Courage+Khazaka, Germany).  

Plant material 

The Raspberry fruit was purchased from Metro cash and carry store, 
Islamabad, and was identified by Department of Biological Sciences, 
University of Sargodha, with Voucher No. Rizwana-6028 and was 
deposited in the Laboratory of Biosystematics and Medicinal Plants, 
Department of Botany, University of Sargodha, Sargodha, for future 
research reference. 

Preparation of fruit extract 

500g of fresh fruit was grinded to form a paste, which was then 
soaked in 70:30 ratio of methanol and distilled water for 72 h. The 
mixture was filtered through eight layers of muslin cloth and finally 
through Whatman No. 1 filters paper. The filtrate obtained was 
passed through the rotary evaporator to get a concentrated extract. 

Preparation of cosmetic emulgel 

An o/w emulgel (base as well as active formulation) was prepared 
by the addition of oily phase to aqueous phase at 75 °C using 
homogenizer. The aqueous phase was prepared by heating tween 
20, distilled water, methylparaben and propylene glycol to 75±1 °C. 
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At the same time, oily phase (paraffin oil and span 20) was heated to 
the same temperature. 4% fruit extract was added to oil phase and 
then oily phase was added to aqueous phase drop by drop with 
continuous stirring to prepare formulation, and no extract was 
added to oil phase to prepare the base. 

2g of carbopol 940 was dispersed in water in (q. s to 100 ml) with 
the help of mechanical stirrer at a speed of 1000 rpm until no 
lump of carbopol left at room temperature. After complete 
dispersion of carbopol, triethanolamine was added drop by drop 
and mixed thoroughly, and after each addition, pH was checked 
until it reached within range of 5-6.5 which is within the range of 
skin pH [15]. 

Finally, the prepared emulsion was dispersed drop by drop in the 
prepared gel at 2000 rpm by using homogenizer for 15 min until an 
emulsion was added completely. 2-3 drops of fragrance were added 
to give good aroma to emulgent. After continuous stirring, the speed 
of homogenizer was reduced to 1000 rpm for a period of 5 min for 
homogenization. The speed of the mixer was then further reduced to 
500 rpm for further 5 min until emulgent (base and formulation) 
cooled at room temperature. 

Product evaluation on skin 

After approval from Pharmacy Research Ethics Committee, The 
Islamia University of Bahawalpur (Ref. No. 66-2015/PREC), a total of 
13 healthy female volunteers with a mean age of 25 y were selected, 
and consent form was signed before beginning of a study from all 
volunteers. Volunteers were examined by a dermatologist for skin 
and other diseases.  

The experiments were performed on cheeks of volunteers, as cheeks 
are more susceptible to ultraviolet (UV) radiations. Every volunteer 
was instructed to apply creams in the morning after face wash and 
at night on cheeks for the period of 12 w and came for measurement 
of effects on 2nd, 4th, 6th, 8th, 10th and 12th week in the morning at 
10 a. m. The effects were measured by using Mexameter® MPA 5 
(Courage+Khazaka, Germany). They were instructed to wash their 
faces with water and sit, to become normal with the environment for 
30 min before any measurements were taken. Values for skin 
parameters were taken at controlled room temperature of 25±1 °C. 

Evaluation of skin compatibility by patch test  

To evaluate skin compatibility with the formulation, patch test was 
performed on both forearms of each volunteer on the first day of 
skin testing. A 5 × 4 cm region was marked on forearms. Patch for 
left forearm was saturated with 1.0 g of formulation while the patch 
for right forearm was saturated with 1.0 g of the base. Each was 
applied to marked regions separately on each forearm. The regions 
were covered with surgical dressing after application. Patches were 
removed after 48 h and forearms were washed with physiological 
saline and skin was observed for any irritation [16]. 

Panel test 

Every volunteer was provided with a questionnaire, designed 
previously to test sensory values of products. This questionnaire 
consisted of seven parameters to be assessed and every parameter 
was assigned 11 values from-5 to+5, indicating very bad to very 
good respectively. The parameters were 1; ease of application, 2; 
spreadability, 3; sense just after application, 4; the sense in the long 
term, 5; irritation, 6; shine on skin, 7; a sense of softness. 

Ethical standards 

The approval of this study (Ref. No. 66-2015/PREC) was taken from 
the Board of the Advanced Study and Research (BASAR), the Islamia 
University of Bahawalpur and the Institutional Ethical Committee, 
Faculty of Pharmacy and Alternative medicine, The Islamia 
University of Bahawalpur, Pakistan. 

Mathematical analysis 

The percentage changes for the each value of different parameters of 
volunteers were determined by the following formula:  

Ρ = [(Α − Β) Β⁄ ] × 100 

Where;  

P = Percentage change 

A =Individual value of any parameter of 2nd, 4th, 6th, 8th, 10th or 
12th week 

B = Zero hour value of that parameter. 

RESULTS AND DISCUSSION 

Skin melanin content 

Skin melanin was measured by Mexameter® MPA 5 (Courage +Khazaka, 
Germany), at regular intervals of 2nd, 4th, 6th, 8th, 10th and 12th week 
and percentage of changes have been presented in fig. 1. 

Skin erythema 

Skin melanin was measured by Mexameter® MPA 5 
(Courage+Khazaka, Germany) at regular intervals of 2nd, 4th, 6th, 
8th, 10th and 12th week and percentage of changes have been 
presented in fig. 2. 

Skin melanin content 

In this research work, it was observed that there was an increase in 
skin melanin values after the application of base but in the case of 
application of formulation there was a gradual decrease in skin 
melanin content throughout the 12 w of the study period. With the 
application of ANOVA test, it was found that there was an 
insignificant 𝜌𝜌 ≥ 0.05 effect of base with respect to time while in 
case of active formulation it was evident that melanin content was 
significantlyρ ≤ 0.05 reduced with respect to time. Melanin is 
pigment which plays a very important role for color of skin in 
humans. Tyrosinase enzyme is known to be the basic enzyme in 
melanin formation [17]. Over-activity of this enzyme leads to large 
production of melanin pigment leading to hyper-pigmentation of the 
skin and its under-activity leads to depigmentation. The decrease in 
skin melanin contents can be related to the phenolic and flavonoids 
compounds present in Raspberry which include quercetin, 
isoquercetin, quercetin-diglycoside, dihydroxykaemnipferol-
glycoside, caffeic acid, rosmarinic acid, rutin, carnosic acid, catechol 
derivatives [18]. The tyrosinase inhibition activity attributed to 
flavonoids might be due to chelating the active center of tyrosinase 
enzyme which leads to reduced melanin contents synthesis [19]. 
 

 

Fig. 1: Percentage of change in skin melanin of 13 volunteers 
after application of base and formulation 

 

Skin erythema 

Formulations developed for topical applications must not produce 
any irritation or redness. To assess this, patch test was carried out 
which indicated that base has slight redness, but formulation did not 
exert any mark of redness. In this research work, it was observed 
that after applying ANOVA test, there was an insignificant (ρ ≥ 0.05) 
effect of the base with respect to time. In the case of active 
formulation, it was evident that erythema was significantly (ρ ≤
0.05) reduced with respect to time. It was also observed that there 
was a slight increase in values of erythema of skin throughout study 
period after application of base. However, after application of 
formulation erythema contents were decreased. The decrease in 
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skin erythema indicated that formulation was very effective to 
soothe the skin and harmless to cause any irritation. Destruction of 
DNA, proteins and cellular lipids by free radicals are considered to 
be responsible for erythema. β carotene and tocopherols are 
effective as free radical scavengers[20]. The Raspberry fruit has 
sufficient amount of tocopherols (vitamin E) so it is very effective to 
reduce skin erythema. 

 

 

Fig. 2: Percentage of change in skin erythema of 13 volunteers 
after application of base and formulation 

 

CONCLUSION 

From the present findings, it has been concluded that a stable and 
effective topical o/w cosmetic emulgent containing Raspberry fruit 
extract produce skin whitening properties because it effectively 
reduces skin melanin production when applied topically. In the case 
of erythema study, a reduction in skin erythema/redness by 
formulation can be attributed to anti-inflammatory effects of 
Raspberry fruit extract. The formulation had no harmful effects on 
skin and can be useful and cost-effective natural skin whitening 
treatment. A targeted study can be designed in future, in patients 
with the problem of freckles and melasma to explore the full 
potential of this fruit.  
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