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Abstract  

The paper aimed to capitalize on the active principles and properties of Punica granatum extracts. An 

antibacterial product for external use was made using Punica granatum exocarp extract and a food supplement for 

internal use, with Punica granatum mesocarp extract, rich in substances with antioxidant properties. We obtained an 

extractive solution of Punica granatum, from exocarp, and another from mesocarp.  

We performed the quantitative and qualitative analysis of the two extracts, we determined qualitatively and 

quantitatively the content of polyphenols, flavonoids, using the spectrophotometric method. I dosed vitamin C, a 

powerful antioxidant, by titration with Tillman reagent. We obtained two pharmaceutical forms, respectively, a 

syrup and a soap, having as active principle the extract of punica granatum or in other words, pomegranate. 
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Introduction  

The Punica granatum tree has a 

height of 5-8 m. It is classified as belonging 

to the kingdom Plantae, division 

Magnoliophyta, class Magnoliopsida, 

subclass Rosidae, order Myrtales, family 

Lythraceae, genus Punica, species P. 

granatum. It is very common in Asia, North 

Africa, around the Mediterranean and in the 

Middle East. Although in the past there have 

been no studies to demonstrate its 

therapeutic actions, people have considered 

it "pharmacy into itself." [1]  
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Myrtales, family Lythraceae, of the genus 

Punica, species P. granatum. 

Punica granatum consists of an 

exocarp that initially has a green color, and 

during baking it turns yellow, then red-

orange. The hard shell protects the 

mesocarp, made up of many seeds, each 

being inside a juicy, cherry-red pulp, with a 

sweet-sour taste. 

 Pomegranate juice has an 

antihypertensive effect, is beneficial in type 

II diabetes, atherosclerosis or hypertension 

and has anti-inflammatory action, as well as 

other active principles, extracted from 

peppers or black pepper [2,3].  

"The main mechanism of action of 

pomegranate juice may include the 

following: increased serum antioxidant 

capacity, similar to curcumin [4], decreased 

plasma lipids and lipid peroxidation, 

decreased absorption of oxidant-LDL by 

macrophages, decreased areas of improved 

atherosclerotic lesions, needles of nitric 

oxide. ”[5]  

The plant is known for its many 

beneficial actions on health, such as: on hair 

exposed to UVA radiation; adjuvant in 

ulcerative colitis and prevention of colon 

cancer, reducing inflammation by decreasing 

the number of pro-inflammatory cytokines 

(TNF-α, IL-1β). being currently available 

autoimmune pathologies in search of 

alternative therapies with efficiency and 

minimal side effects. [5,6,7,8,9,10]  

Punica granatum also has a 

beneficial effect in the fight against colon 

cancer [11], its chemopreventive action 

being due among others to its anti-

inflammatory capacity (COX-2), reduction 

of tumor markers, antiproliferative effect, 

pro-apoptotic and anti-metastatic potential. 

Another field of indication is that of 

dentistry. Punica granatum has antifungal 

action on T. mentagrophytes, 

Epidermophyton floccosum and Aspergillus 

flavus [12], has an antibacterial effect on 

Streptococcus mutans, protecting the teeth 

from caries [13] and can be used in minor 

recurrent foot-and-mouth disease. and other 

infectious oral pathologies.  [14-29]  

Other clinical applications in which 

Punica granatum has proven beneficial 

effects are: prostate cancer [16], 

atherosclerosis [17], hyperlipidemia [18], 

hypertension [19], Alzheimer's disease. [20] 

Punica granatum juice is an enzymatic 

inducer of cytochrome P450 3A. Caution 

should be exercised when administering 

drugs that are metabolised in this way, as co-

administration with Punica granatum alters 

their serum levels, and numerous data on 

adverse reactions to commonly used drugs 

are available in the literature. [30-47]  
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Materials and methods  

We used as materials: vegetable 

product - exocarp and mesocarp of Punica 

granatum, absolute ethyl alcohol, ultrasonic 

bath, centrifuge, rotary evaporator, 

analytical balance, oven, spectrophotometer, 

Microsoft Excel, biurette, pH meter, 

micropipette, reagents and glassware 

laboratory. We used as a working method, 

the extraction of vegetable products with 

alcohol by simple maceration and repeated 

maceration, followed by ultrasonic 

maceration, using 96 ° alcohol. [26] and 

according to the specifications of FR.X  

The mesocarp extract of Punica 

granatum was obtained using the pressing 

method, followed by centrifugation. To 

prepare the aqueous pomegranate fruit 

extract, 500 g of fruit were used. These were 

ground in a mortar, filtered and centrifuged. 

After separating the supernatant from the 

solid residue, 200 g of juice resulted. It was 

transferred in 6 bottles with a stopper, 

previously weighed. Approximately 33 g of 

pomegranate juice was placed in each vial. 

The bottles were subjected to lyophilization 

with the help of the lyophilizer from the 

Faculty of Food Science and Engineering. 

Thus, a total of 31.7292 g of 

lyophilisate was obtained, i.e. about 5 g of 

solid lyophilisate extract in each vial. In 

order to achieve the proposed objectives, it 

was necessary to solubilize the extract with 

the help of the ultrasonic bath, adding 5 g of 

distilled water to each vial. Following the 

physico-chemical analyzes, the following 

were determined: pH, redox activity of 

mesocarp extract, flavones, polyphenols, 

anthocyanins, vitamin C. 

Obtaining a pharmaceutical form for 

external use based on Punica granatum  

We obtained a pharmaceutical form 

for external use, using the extractive solution 

from the exocarp, given its antibacterial 

properties, according to the literature. The 

reaction underlying the formulation is the 

saponification reaction. Saponification is 

represented by the basic hydrolysis of fats, 

as a result of which fatty acids are obtained

. 

CH2

CH

CH2

O

O

O C

C

C

O

O

O

R

R1

R2

+ 3KOH

CH2

CH

CH2

OH

OH

OH

+

R C

O

K

R1 C

O

K

R2 C

O

K

trigliceridă glicerină săpunurihidroxid de potasiu  

 



Romanian Journal of Oral Rehabilitation 

Vol. 13, No. 3, July – September 2021 
 

255 
 

Therefore, a liquid soap was 

prepared by the following method: The 

extract was incorporated into chamomile 

infusion, in which KOH was dissolved. An 

exothermic process took place. Separately, 

homogenized the olive (Olea europaea) and 

sunflower (Helianthi oleum) oils on a 

asbestos sieve. After the hydrophilic and the 

lipophilic part reached a temperature of 

37°C, the hydrophilic part was gradually 

added and under continuous stirring over the 

lipophilic one.  

Stirring was continued until the 

saponification reaction was complete. To 

achieve the desired consistency, the 

preparation was diluted with distilled water, 

then the pH was neutralized with citric acid.  

 

 

Obtaining an internal pharmaceutical 

form based on Punica granatum  

To obtain a preparation for internal 

use, the extractive solution of mesocarp was 

incorporated into a simple syrup, prepared 

according to FRX, also taking into account 

the interactions that may occur due to the 

acidic pH of the extract and possible 

preservatives.  

Over the syrup thus obtained, the 

extractive solution from the exocarp was 

added, gradually and under stirring, for 

homogenization. The mesocarp extract 

solution was added after the simple syrup 

was brought to room temperature so as not 

to influence the concentration of vitamin C 

in the extract. 

Results and discussion  

After analyzing the pH with a pH 

meter, it turned out that the pH is acidic, 

with a value of 5.5. Regarding the 

determination of the water content lost by 

drying at 105 ° C, for 2 hours from the 

pomegranate exocarp and mesocarp, we 

conclude that the exocarp lost water in 

proportion of 60%, while the mesocarp lost 

a water content of 68.16%.

 

Tabel I: Water content lost by drying after 2 hours 

Nr. 

crt. 

Vegetable 

product 

subjected to 

drying 

Table 

before 

drying (g) 

Table after 

drying (g) 

Lost 

water 

(%) 

1. Exocarp 65 26 60 

2. Mezocarp 6,44 2,044 68,16 

Figure 3: Obtaining the exocarp extract 
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Following the organoleptic analysis, it appears to be liquid, slightly viscous, brown. 

 

 

 

                     

 

          

 

 

Obtaining the mesocarp extract of Punica 

granatum  

The second extractive solution is the 

one obtained from the mesocarp. After 

lyophilization, it appeared to have a strong, 

red consistency. It was difficult to dissolve 

in the amount of water 1: 1 with the help of 

the ultrasonic bath. After solubilization, 

following organoleptic analysis, it can be 

characterized as a slightly viscous, red fluid.  

The pH of the solution is acidic, the 

pH meter showing the value  It can be said 

that the pH value demonstrates the high 

content of organic acids. At the same time, 

the acidic pH requires caution when 

preparing the desired pharmaceutical form. 

 

 

Dosage of flavonoids Flavonoid  

Analysis was performed using quercitin as a 

standard substance. 

 

 

The concentration of flavonoids in 

the extract solution from the exocarp  

After absorbing the absorbance (A) 

at ℷ = 420nm for the extractive solution from 

the exocarp and determining Cx using the 

standard curve, the concentration of 

flavonoids expressed in quercitin was 

calculated, applying the calculation formula 

presented. The following result was reached: 

Peeling and 
grinding 

Filtration and 
centrifugation  

lyophilization  Solubitation 

Debarkin

g 

Shell 

crushing 

Ultrasonic bath Evaporation 

Drying  Maceration 

with ethyl 

alcohol  

 

Filtration 
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% flavonoids extract solution from exocarp 

= 0.234471 g / 100 g plant product  

The concentration of flavonoids in 

the mesocarp extract solution Absorbance 

(A) was read at ℷ = 420nm for mesocarp 

extraction solution, then the concentration 

was calculated using the calibration curve, 

Cx = 15.987 µg / mL. Thus, the 

concentration of flavonoids in the analyzed 

sample is: % flavonoids mesocarp extract 

solution = 0.15987 (g / 100g) 

 

  
            Fig.nr 4-Concentration of flavonoids in the mesocarp solution 

 

Dosing of polyphenols 

Analysis of polyphenols using the Folin-Ciocâlteu method was performed using as standard 

substance, gallic acid 

 

Fig.nr.5-Concentration in polyphenols 

Antioxidant activity 

 Antioxidant activity was determined using 

the DPPH free radical inhibition method. 

Following the determinations, the following 

results were expressed as a percentage by 

the ability to inhibit the free radical diphenyl 

picryl hydrazyl, DPPH (RSC): 
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Tab. II: Antioxidant activity 

Proba de 

analizat 

RSC (%) 

Extract 

mezocarp 

87,81 

Extract 

exocarp 

89,86 

Fig.nr.6-Antioxidant activity 

 

The amount of vitamin C determined from 

the mesocarp was 1.54 g of vitamin C / 100 

g of extract solution from the mesocarp. 

Obtaining a pharmaceutical form for 

external use based on Punica granatum  

After the exocarp extract solution 

was incorporated into the chamomile 

infusion, KOH was dissolved. The reaction 

was carried out with the release of heat 

(exothermic process). The saponification 

took place after the KOH solution was 

gradually added over the hot homogenized 

oils and cooled to 370C.  

This was followed by dilution of the 

preparation and neutralization of the pH 

with citric acid. A white-yellow liquid soap 

with pH = 7 was thus obtained, over which 

volatile oils can be added. In this case, we 

flavored the preparation with volatile 

lavender oil. In fig.7, the obtained results are 

presented, in the order of preparation

 

 

Fig.7-Soap preparation 
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Obtaining an internal pharmaceutical 

form based on Punica granatum  

I initially prepared the simple syrup, 

according to the 10th edition of the 

Romanian Pharmacopoeia. During this 

stage, the acidity of the extract and the 

implicit possibility of reversing the sucrose 

were taken into account, which would favor 

the fermentation process.  

C12H22O11 + H2OC6H12O6 + 

C6H12O6  

SUCROSE       GLUCOSE           

FRUCTOSE 

 In order to ensure preservation over 

time and also to reduce the risk of the 

preparation suffering the fermentation 

process, it was decided to use a preservative. 

The preservative chosen must be compatible 

with the pH of the extract; benzoic acid was 

chosen, which was used in a proportion of 

1%.  

To obtain the pomegranate extract 

syrup, the method of dispersing the extract 

in the simple syrup was used. The mesocarp 

extract solution was added over the simple, 

cold syrup, due to vitamin C, which would 

have been degraded when hot. It is 

recommended to prepare in quantities 

suitable for consumption, or to prepare ex- 

tempore, using the lyophilized form (this 

ensures good preservation).  

After opening the vial, the 

preparation was observed to degrade within 

14 days. It showed changes in smell and 

taste. Stored at 100 ° C for 3 months after 

opening the vial, no change in color, taste, or 

odor was observed. 

Conclusions.  

Two extracts were obtained from 

Punica granatum, one from exocarp and 

another from mesocarp, qualitative and 

quantitative analyzes of the extracts obtained 

were performed.  

The extracts obtained and analyzed 

contain the biologically active compounds 

analyzed.  

The flavonoid content is higher in 

the extract obtained from the exocarp, 

compared to that obtained from the 

mesocarp. In contrast, the extract obtained 

from the mesocarp was determined to have a 

higher polyphenol content than the extract 

from the exocarp.  

We obtained two pharmaceutical 

forms, one for external use, another for 

internal use, with a wide spectrum of use.  

The paper opens new perspectives, in 

order to obtain other pharmaceutical forms, 

even retarded pharmaceutical forms, with 

the incorporation of active principles in 

liposomes [27,28], microcapsules or 

nanocapsules, with applicability in 

medicine.
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