
INTRODUCTION
Cosmetics are products that contain herbs in their raw or 
extracted form.1 Rigveda, Yajurveda, Ayurveda, Unani, and 
Homeopathy all provide inspiration for the concept of skin 
care cosmetics.2,3 In the modern era, herbal knowledge and 
experience are combined with advanced cosmetic technology 
to create a safe and elegant beauty product acceptable to a wider 
range of people.4 Essentially, it is beauty created by nature and 
perfected by technology.5

Creams are semisolid emulsions designed for topical 
application for localized effects. They can be applied to the 
skin, eyes, or used nasally, vaginally, or rectally for therapeutic 
or protective action or cosmetic function.6,7 Traditional 
medicine is more affordable, accessible, and all-encompassing 
than Western medicine. Hence the World Health Organization 
(WHO) and the United States have both advocated for its use 
in underdeveloped nations.8,9

Many times, the treatment for skin diseases must be 
continued for an extended period of time. A safe and effective 
herbal skin cream is required to treat various skin diseases 
such as wounds, acne vulgaris, cracks, psoriasis, and other 
types of skin diseases. Although various creams are being 
considered for skin disease, the rate of tissue regeneration 
appears to be limited. After careful consideration of etiology 
and numerous conventional and unconventional treatments.10 

Rigveda, Yajurveda, Ayurveda, Unani, and Homeopathy all 
have foundational ideas on skincare that date back thousands 
of years. In the modern era, herbal knowledge and experience 
are being combined with advanced cosmetic technology to 
create a new product.11

MATERIALS AND METHOD
PSO bought products from a local ayurvedic market in Solapur. 
The following items were purchased: stearic acid, glyceryl 
monostearate, cetyl alcohol, carbopol 940, methyl paraben, 
methyl propyl paraben, propylene glycol, and triethanolamine.
Preparation of Cream with PSO Oil
Prepare the polymeric blend in water, then add glycerin and 
gel base, and finally add the PSO oil mix until a homogeneous 
dispersion is obtained. After that, add preservatives. Figure 1, 
Table 1, represents the preparation and composition methods.
Cosmetic Cream with PSO Formulation Characterization

PSO’s acid value
Backeet AH and Stenlake JB12 described a procedure for 
determining the acid value of Punica granutum L seed oil. 
As 10 gm cream was dissolved in 50  mL of mixture solvent 
and slowly heated with a reflux condenser until the cream 
was dissolved. After cooling, 0.1N NaOH was added and the 
mixture, using phenolphthalein as an indicator, was titrated. 
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Figure 1: Method of Preparation Herbal Cosmetic Cream

Table 1: Cosmetic cream composition includes PSO formulations F1 through F6

Sr. No. Ingredients F1 F2 F3 F4 F5 F6
1 Punica seed oil (mL) 1 2 3 4 5 6 
2 Steric Acid (g) 4 4 4 4 4 4
3 Glyceryl Monostearate (g) 2 2 2 2 2 2
4 Cetyl alcohol (g) 4 4 4 4 4 4
5 HPMC (g) 0.4 0.4 0.4 0.4 0.4 0.4
6 Glycerin (mL) 3 3 3 3 3 3
7 Tween 80 (mL) 2.5 2.5 2.5 2.5 2.5 2.5
8 Carbopol (g) 0.3 0.3 0.3 0.3 0.3 0.3
9 Propylene glycol (mL) 1 1 1 1 1 1
10 Propyl paraben (g) 0.3 0.3 0.3 0.3 0.3 0.3
11 Methyl paraben (g) 0.3 0.3 0.3 0.3 0.3 0.3
12 Almond oil 1–mL added in each formulation
13 Triethanolamine Quantity sufficient in all the formulation
14 water Quantity sufficient in all the formulation

The acid value was calculated using the following formula:

Saponification value
R Manavalan and C Ramasamy13 determined the saponification 
value of an oil sample. For 1 hour, 2  mL oil sample was 
refluxed with 0.5N alc. KOH mixture. The solution should 
then be cooled before adding 2 to 3 drops of phenolphthalein 
as an indicator, titrated against 0.5 N HCL. Formula 13 was 
used to calculate the saponification value.

Alkaloid content of PSO Oil15

The following alkaloid test was performed for the identification 
of alkaloid contents (Table 2). 
Refractive index
The refractive index of oil was observed under the optical 
Abbe’s Refractometer.16

Evaluation of Cosmetic Cream Containing PSO17,18

Organoleptic properties
The color, smell, and overall appearance of each of the six 
different prepared formulations (F1–F6) were recorded.

pH of the cream
All formulated preparations were tested for pH using a digital 
pH meter [Equip-tronics -EQ-610] and the results are shown 
in Table 3
Resistance to Flow
The viscosity was measured using a Brookfield DV-II + 
viscometer equipped with an LV-4 spindle. The modified 
formula was poured into the adaptor of the viscometer, and the 
rotational speed was elevated from 5 to 60 rpm.17

Spreadability studies19

The parallel plate method was used to determine the 
spreadability of cosmetic cream. Two glass slides were chosen 
for this method. One gram of cream was weighed and spread 
across a glass slide, and then additional glass slides were 
stacked on top of the cream. The slide was weighed with 1-gm 
of cream, and a thin coating of cream was smeared across 
the surface. After the load was taken off, the diameter of the 
crack was measured, and the time it took to open the glass 
slide was noted.

Particle size
Using SAGLO SOFT-SGL Micro-Imaging software version 
2, the average particle size and size distribution of different 
batches of cosmetic cream were found. The Malvern particle 
size analyzer was used to evaluate the optimized batch F6.21

Table 2: Alkaloid content of pso oil

Test Inferences
Dragendroff’s + 
Mayer’s + 
Hanger’s + 
Wagner’s + 



Cosmetic cream for In-Vitro Antioxidant Activity 

IJPQA, Volume 14 Issue 2, April - June 2023 Page 291

Drug Content22

The drug dose was far below the maximum level. The 
amount of the drug released following incorporation should 
be measured. So, a UV-vis spectrophotometer was used to 
figure out how much drug was in the sample. With constant 
stirring, 0.1 mL of the emulsion was dissolved in 10  mL of 
distilled water. The solution was filtered with what-man filter 
paper. More dilutions are done until the right concentration 
is reached. Then, a UV-spectrophotometer-2201 is used to 
measure the concentration at 273 nm against a blank reagent 
of distilled water.

The drug content was calculated using the formula

Globule size and zeta potential
Using a method called photon correlation spectroscopy the 
average globule size (GS) and surface charge (ZP) of cream 
were found using the Malvern Instrument Zetasizer ZS 90 
(UK). At a 90° angle in 10 mm cells, the mean diameter was 
found to be 25°. The zeta potential was a great way to figure 
out how stable a colloidal system was because it showed how 
the electrical charges on the surface of the particles worked. 
A method called electrophoretic light scattering was used to 
figure it out. All globule size and zeta potential measurements 
were done at 25°C using disposable polystyrene cells, 
disposable 5 plain folded capillary zeta cells, and suitable 
dilutions of all samples with the original dispersion medium.
In-vitro release study
The in-vitro diffusion study was conducted in a cellophane 
membrane-modified diffusion cell. The membrane was doused 
in phosphate buffer pH 7.4 overnight, and then it was carefully 
clamped to one end of the hollow glass tube in the dialysis cell 
(2.3 cm diameter; 4–16 cm2 area). The cream was then put 
on the dialysis membrane in an even layer. As the receptor 
compartment, there was a beaker with 80 mL of phosphate 
buffer in it. Both the donor compartment and the receptor 
compartment were kept close to each other. This whole thing 
was managed to keep on a magnetic stirrer, as well as the 
solution on the receptor side was stirred constantly with a 
magnetic bead at a temperature of 372°C. At the right times, a 
5 mL sample was taken out and replaced with the same amount 
of new dissolution media.

The samples were looked at with a UV spectrophotometer 
at -max = 271 nm, and the total amount of drug released was 
calculated. Both the average and the standard deviation were 
found.
Antioxidant activity
The DPPH radical scavenging method, which again is based 
on the stable 1, 1-diphenyl-2-picryl hydrazyl, was used to 
figure out how well pomegranate oil worked as an antioxidant 
(DPPH). The reference standard was ascorbic acid, and the 
control was a DPPH solution in methanol. 20 to 120 g/mL of 
different concentrations of pomegranate oil were mixed with 

1- mL of a 0.1 mM DPPH solution in methanol and left to sit 
for 30 minutes. It was checked how much the samples absorbed 
light at 517 nm.

The Inhibition Percentage was calculated as follows:

Stability Studies23

To find out how stable the drug and formulation are stability 
studies were done according to ICH guidelines. Stability tests 
were done in line with ICH guidelines, and samples were 
looked at for their physical parameters and viscosity.

RESULTS AND DISCUSSION
• Acid Value: 0.66 and 0.63 mg KOH/g of oil were found to 

be the acid values of pomegranate seed oil. Acid value is 
a measure of the amount of free fatty acids in food and 
is usually a sign that it has gone bad. It can have no more 
than 3 mg KOH per gram of oil.

• Saponification Value Both: 185 and 181 mg KOH/g were 
found to be the saponification values of pomegranate seed 
oil. Because the saponification value shows the average 
molecular weight of fatty acids in oil fractions, chain 
length and lipid molecular weight are inversely related.

Alkaloids content
The pure PSO oil is tested for a number of different alkaloids, 
and the findings are tabulated here in Table 3. 
RI of PSO
The RI value of PSO was observed under the optical Abbe’s 
Refractometer, the refractive index is observed at 1.514 at a 
temperature of 37°C as shown in Figure 2.
Evaluation of Cosmetic Cream containing PSO

Organoleptic properties 
All prepared formulation F1 to F6 was observed visually. They 
appear for their color, odor, and taste is given in following as 
in Table 4.
pH value
The pH of all cosmetic cream formulations containing PSO F1 
to F6 was measured; the results were within the range of 5.4 
to 6.2, indicating a neutral pH. The value is shown in Table 5.
Resistance to flow
A Brookfield viscometer set on spindle 61 at 60 rpm was used to 
measure the shear resistance of each batch. All measurements 
were done in triplicate for cosmetic batches F1–F6 with values 
ranging from 232 to 734 cps, and the average is reported in 
Table 5.

Table 3: Identification test for Alkaloids in pure PSO oil

Test Inference
Dragendroff’s Reagent Confirmed 
Mayer’s Reagent Confirmed 
Hager’s Reagent Confirmed 
Wagner’s Reagent Confirmed 
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Spreadability studies
The spreadability of all prepared formulations F1 to F6 
was evaluated. The results are within the range of 56.7 to 
120 g.cm/s. Table 5 summarizes the outcomes..
Average particle size
With the help of SAGLO SOFT-SGL Micro-Imaging software 
version-2, the sizes of batches F1 through F6 of the cosmetic 
cream containing PSO were calculated. Table 5 displays the 
results, which were found to be between 3.106 and 6353 nm. 
Figure 3 depicts the typical size distribution of particles.
Drug content
The percent content of drug for all cosmetic cream F1 to 
F6 was determined, and the results ranged from 75 to 94%. 
Figure 5 depicts the results of all batches.
Globule size 
Average globule size ranged from 3.106 to 6353 µm. In terms 
of cosmetic cream stability, the optimized F6 batch, including 
PSO oil has a zeta potential of F6= -36.15 mV, which points 
towards a moderate level of stability. Figure 5 displays a surface 
plot and the average globule size.
Ex-Vivo drug release studies
In-vitro were performed for prepared cosmetic cream 
containing PSO batches F1 to 12 was found to be 75 to 98.41% 
given after 8 hours. Batch F6 showed the height drug release 
rate 98.41% ex-vivo release profile is given in Figure 6.
In-vitro antioxidant activity
In the microtiter plate, 100L of F6, F12 (1-mg/ mL) batches 
were taken. 0.1% methanolic DPPH (100 L) was applied to the 
samples and incubated in the dark for 30 minutes. The samples 
had a discoloration parameter. Purple to yellow and pale pink 
were categorized as strong and weak positive. The sample 
plates were read at 490 nm using an ELISA plate reader. DPPH 
(1, 1-Diphenyl-2, Picryl-Hydroxyl) free radicals were used to 
demonstrate F6 batch free radical scavenging activity (George 
et al., 1996). The following equation was used to calculate 
radical scavenging activity, which is shown in Table 6:

Figure 2: The refractive index of PSO

Table 3: Morphological features and thermal stability for pomegranate 
seed oil cosmetic cream

Sr. No Properties Batches Inference
1. Appearance F1 to F6 Semisolid
2. Color F1 to F6 Batch 1 to 3 Faint color, 

4 to 6 dark green color 
3. Odor F1 to F6 Characteristic

Table 5: Properties of batch F1 to F6

Formulation pH Viscosity 
(cps)

Spreadability 
(g.cm/s)

Particle 
size in µm

Drug 
Content 
(%)

F1 5.7 472.7 56.7 5.011 75
F2 5.6 734 75 6.353 79
F3 5.7 453 73.3 3.106 83
F4 6.0 333.7 120 3.351 87
F5 6.2 598.7 120 4.711 91
F6 6.2 232 83 4.276 94

Figure 3: PSD of optimized batch F6 

Figure 4: Particle surface area as a function of size for an optimized 
batch of F6 cosmetic cream containing PSO, seen using a microscope.

Figure 5: Release Studies of cosmetic cream batches F1 to F6

Table 6: Antioxidant activity of optimized batch F6

S. No Compounds 
(1-mg/ mL) ABS (OD) Mean Percentage of DPPH 

radical scavenging
1 Control 3.252

3.22    -3.241
3.195

2
Std. Ascorbic 
acid

1.516
1.53 52.481.550

1.541
3 Cosmetic 

Cream batch  
F6 

2.629
2.60 19.382.585

2.597
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Stability studies
Thermal short-term accelerated stability testing of produced 
cosmetic cream comprising PSO oil F1 through F6 was done at 
room temperature in accordance with ICH recommendations. 
The humidity chamber ensured that the cream in the bottle 
remained at a consistent temperature. The sample was stored 
for two months. Physical properties were determined for the 
samples. Table 7 displays the results.24

CONCLUSION
In the present study, we developed a cosmetic cream with 
the P. granutum L seed oil-based preparation for various 
treatments of skin disorders. The PSO oil contains various 
alkaloids, glycosides, and tannin, as active key components.   
The prepared formulation shows good antioxidant activity; 
therefore, it is used to the treatment of skin disorders.
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Table 7: Accelerated stability studies of cosmetic cream F1 to F6

Stability Parameters F 1 F 2 F 3 F 4 F 5 F 6
Physical Nature Semisolid Semisolid Semisolid Semisolid Semisolid Semisolid
Texture Smooth Smooth Smooth Smooth Smooth Smooth
Color White White White White White White
Thermal Stability at RH 
65% and 35⁰C All batches are stable.

Degradation of product To our knowledge, no observable shifts have occurred..
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