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Abstract— Punica granatum (pomegranate)  are  utilized  by  

local  people  as  the   part  of  their  meal.  People support  to 

consume  pomegranateseed  and  their  peel  was  throw  as  

waste. In this present study Mouth freshners were prepared 

from dried the pomegranate peel powder. The chemical 

composition and antioxidant profile (phenolic compounds, 

flavonoids, proanthocyanin, saponin) were determined. The 

study indicated that formulation of mouth freshner MF3 

which contain 30% of pomegranate peel powder has high 

nutritional and antioxidant properties than the control sample 

(without pomegranate peel) mouth freshner .The study thus 

give authority to the fact that pomegranate peel powder could 

be efficiently utilized for the promising source of natural 

antioxidants in food processing. 
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I. INTRODUCTION 

Fruit are one of the older forms of food known to man. 

There are many references to fruits in ancient literature. 

Vedas state that fruits form the base of the food of gods. 

According to Quran, the fruits like grapes, date, fig, olive 

and pomegranate are gifts and heavenly fruits of god. The 

people in ancient times regarded fruits to be endowed with 

magic or divine properties. Pomegranate (Punicagrana 

tumL.) belongs to the Punicaceae family. It is one of the 

important and commercial horticultural fruits which is 

generally very well cultivated extensively in Iran, India and 

some parts in the U.S.A (California), China, Japan and 

Russia (Biale,1981). Pomegranate peel are characterized by 

an interior network of membranes comprising almost 26-

30% of total fruit weight and are characterized by 

substantial amounts of phenolic compounds, including 

flavonoids (anthocyanins, catechines and other complex 

flavonoids) and hydrolysable tannins (punicalin, 

pedunculagin, punicalagin, gallic and ellagic acid). These 

compounds are concentrated in pomegranate peel (pop) and 

juice, which account for 92% of the antioxidant activity 

associated with the fruit (Zahin et al, .2010). Pomegranate 

peels are exploited in traditional medicine because of their 

strong astringency, making them a popular remedy 

throughout the world. Pomegranate peel attracts attention 

due to its apparent wound healing properties, immune 

modulatory activity and antibacterial activity anti 

atherosclerotic and antioxidative capacities. The present 

research work is focused on to investigate the 

phytochemical and antioxidant compounds from the mouth 

freshner formulated from the pomegranate peel. 

II. MATERIALS AND METHODS 

A. Collection of Plant Material 

The fruits of Punicagranatum were collected from the 

Virudhunagar local market and the specimens were 

identified. Care was taken to select healthy fruits. It was 

identified as reddish or yellowish red color rind belonging to 

punicaceae family.  

B. Preparation Pomegranate Peel Powder 

Pomegranate fruits were washed and cut manually to 

separate the seeds and peel. The rind (peels) thus obtained, 

cut into small pieces using a sharp knife and dried in an air 

circulatory tray drier at 60±5ºC for 6 hrs.  The pomegranate 

fruits were handy peeled and the required fruit rind were cut 

and removed from the fruits. The fruits rind (pomegranate 

peel) was dried in an oven at 40c for 24h, then mechanically 

powdered and the find powder was sieved through 24-mesh, 

then it was packed in high density polyethylene bags and 

stored at ambient temperature (25±5ºC) until use (Devatkal 

and Naveena, 2010). 

C. Physical characteristics of pomegranate peel 

Physical characters of pomegranate peel were obtained by 

noticing the color, odor and appearance (AOAC, 2000). 

D. Formulation of Mouth Freshner 

Various proportions of pomegranate peel contained six 

formulations of mouth freshener (control, MF1, MF2, MF3, 

MF4, and MF5) were prepared. The details of the 

formulations were given in table 1. All the ingredients were 

carefully measured and blended together. 

Name of the 

ingredients 

(g) 

Control MF1 MF2 MF3 MF4 MF5 

pomegranate  

peel  powder 
- 10g 20 30 40 50 

Cucumber 41.7 36.7 31.7 26.7 21.7 16.7 

Sugar 41.7 36 31.7 26.7 21.7 16.7 

Fennel seed 8.3 8.3 8.3 8.3 8.3 8.3 

Cardamom 8.3 8.3 8.3 8.3 8.3 8.3 

Table 1: Formulated recipe for pomegranate mouth freshner 

E. Organoleptic Evaluation 

The organoleptic evaluation of mouth freshner samples were 

carried out using 5 point hedonic scale. Color, appearance, 

taste, texture and acceptability of the formulations were 

determined by 10 trained and untrained panel members from 

the Department of Food Processing and Quality Control, 

V.V.Vanniaperumal College for Women, Virudhunagar. 



Investigation of Nutritive, Phytochemicals and Antioxidant Properties of Mouth Freshner Formulated from Pomegranate Peel 

 (IJSRD/Vol. 4/Issue 11/2017/072) 

 

 All rights reserved by www.ijsrd.com 260 

F. Analytical Methods 

Moisture, crude protein, ash and crude fiber contents of 

pomegranate peel powder were determined according to the 

procedures of the AOAC (2000). 

1) Determination of Moisture Content 

The moisture content of the pomegranate peel powder was 

determined according to AOAC (2000) method. 5g of the 

peel powder samples was accurately weighed into an 

evaporating dish and dried in an oven at 1050C for 3h. The 

samples were cooled in a desecrator and weighed. The 

process of heating cooling and weighing was repeated after 

every 30 minutes interval until a constant weight was 

obtained. The moisture content was then calculated as 

follows:  

 
Where:  

W0 = weight of Petri dish in grams  

W1 = weight of Petri dish in grams and sample before drying  

W2 = weight of Petri dish in grams and sample after drying  

2) Determination of Crude Fibre 

About 5g of the sample was weighed into a 500 ml 

Erlenmeyer flask and 100ml of TCA digestion reagent was 

added. It was then brought to boiling and refluxed for 

exactly 40 minutes from the time boiling commenced. The 

flask was removed from the heater, cooled a little and 

filtered through a 15.0 cm No. 4 Whatmann paper. The 

residue was removed with a spatula and transferred to a 

porcelain dish. The sample was dried overnight at 1500C. 

After drying, it was transferred to a dessicator and weighed 

after cooling. It was ashed in a muffle furnace at 500ͦC for 6 

hours, allowed to cool and reweighed.  

% Crude Fibre = W1 – W2 x 100 

                  W0 

Where:  

W1 = Weight of dried sample + dish  

W2 = Weight of dish  

W0 = Weight of sample initially  

3) Determination of Ash Content 

About 5g of the samples was weighed into crucible in 

triplicate. The sample was placed in the muffle furnace at 

5500C until a light grey ash was observed and constant 

weight obtained. The sample was cooled in the dessicator to 

avoid absorption of moisture and weighed. The ash content 

was calculated as follows:  

Percentage ash content = W2 – W1 X 100 

4) Estimation of Protein 

The protein can be estimated by using Folin -Lowry method. 

To the one ml. of standard solution containing 10- 100μg of 

protein sample (BSA) and approximately dilute unknown 

protein sample solution, add 4ml of reagent A that is sodium 

carbonate solution (2% W/V) in 0.1 N sodium hydroxide 

solution + reagent B that is CuSO4 solution that is (1% 

W/V) + reagent C that is Sodium potassium tartarate (2% 

W/V) and mix it. After 10 minutes of incubation at Room 

temperature. Add 0.4 ml of folins reagent and vortex it. Run 

a blank with 1ml Distilled water along with standard protein 

and sample solution. After 30 min of incubation at R.T. read 

blue colour developed at 720 nm in UV- visible double 

beam spectrophotometer and record absorbance. Construct a 

calibration curve on graph paper, by plotting the protein 

concentration that is Bovine serum albumin (10-100μg) on 

X axis and absorbance on the Y axis. 

5) Determination of Ascorbic Acid 

Pipette out 5 ml of the working standard solution into a 100 

ml conical flask. Add 10 ml of 4% oxalic acid and titrate 

against the dye (v/ 1ml) end point is the appearance of the 

pink color which persists for a few minutes. The amount of 

the dye consumed is equivalent to the amount of ascorbic 

acid. Extract the sample (0.5- 5g depending on the sample) 

in 4% oxalic acid and make up to a known volume (100 ml) 

and centrifuge. Pipette out 5 ml of this supernatant, add 10 

ml of 4% oxalic acid and titrate against the dye (v/ 2ml) 

G. Microbiological analysis 

Microbiological analysis was carried out by 1g sample was 

taken and suspended in 99 ml of sterilized distilled water as 

dilution blank. Serial dilutions were prepared. Approximate 

dilution of samples was transferred aseptically to sterile 

petriplates containing 10-15 ml of nutrient broth. After 

solidification petriplate were incubated at 37C for 24-48 

hours. Average count multiplied by the dilution factor was 

expressed as CFU/ml. 

 

H. Determination of DPPH radicals scavenging activity 

(Terao et al, 1988)  

The free radical scavenging activity of the extract was 

measured in terms of hydrogen donating or radical 

scavenging ability using the stable free radical DPPH. 

Determination of DPPH radicals scavenging activity was 

estimated with the method used by Kato. 1mM solution of 

DPPH in ethanol and also 1mg/1 ml extract solution in 

ethanol was prepared and 1.5ml of this solution was added 

to 1.5 ml of DPPH. The absorbance was measured at 517 m 

against the corresponding blank solution which is prepared 

by taking 3ml ethanol and control O.D. was prepared by 

taking 3ml of DPPH. The assay was performed in triplicates. 

Percentage inhibition of free radical DPPH was calculated 

based on control reading by following equation. 

 
A con - is the absorbance of the control reaction 

A test - is the absorbance in the presence of the 

sample of the extracts. 

III. RESULTS AND DISCUSSION 

Table 1 showed that the 1kg pomegranate fruit have 34% 

peel, 15% seed, 50% juice and 3.25% waste. 

S.no Composition Result 

1 Peel 35% 

2 Seed(without  juice) 15% 

3 Juice 50% 

4 Waste 3.25% 

Table 1: Composition of pomegranate fruit 

The physical observation of  fresh pomegranate  

peel  powder is represented  in  table 2 which showed  that  

fresh peel  powder  is  dark  brown in color  having pleasant  

odor.  

Parameters Fresh  peel powder 

Color Dark  brown  color 
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Odor Characteristic with tannin odor 

Appearance Dark brown  colored  granular  powder 

Table 2: Physical observation of fresh pomegranate peel 

powder 

In this present investigation the pomegranate peel 

mouth freshner was prepared by using different levels of 

pomegranate peel MF1 (10%), MF2 (20%), MF3 (30%), 

MF4 (40%), MF5 (50%). The control mouth freshner was 

also prepared without addition of pomegranate peel. Based 

on the sensory evaluation scores on color, flavor, texture, 

taste and overall acceptability calculations were done to get 

the respective average scores of the respective marked 

fields, to find the best or most acceptable sample among the 

six varieties. 

 
Fig. 1: Mouth freshner 

Based on the calculations  of the sensory  scores  of 

the different  samples  of  mouth freshner (Control,  MF1, 

MF2, MF3, MF4, MF5), MF3  was selected as most 

acceptable sample, with highest average  overall  

acceptability score of  4.6. 

The nutrient composition of Control and MF3 were 

determined with standard techniques and results are 

presented in table 4.Control was found to contain 12.2% 

moisture whereas the sample C mouth freshener contained 

14%.Protein content was found to be 2g and 3.2 g and crude 

fibre was 2.3g and 3.5g and ash content was 0.4g and 0.2g 

in the Control and MF3 mouth freshener. These results 

agreed with Prateeti srivastava et al (2014) reported that the 

addition of dried pomegranate peel powder increased the 

protein, dietary fibre, antioxidant activity and ß carotene 

contents of biscuits. The study also indicated that the 

possibility of utilizing dried pomegranate peel powder to 

improve the nutritional characteristics of biscuits. 

It is evident from the figure 1 that the MF3 mouth 

freshener had the highest antioxidant activity (88%). The 

lowest antioxidant activity (70%) was observed in control 

samples. De silva et al. (2014) concluded that inedible 

portion of pomegranate contains higher nutrients and also 

contain higher phytochemical constituents as such those can 

be used in new food product development. 

The total aerobic bacterial load was determined separately 

for control &MF3 mouth freshner through spread plate 

method. The result was showed in table 6. Microbiological  

analysis  with respect to coliform  group  of  microorganism 

&  total  plate count is total number of microbial  cells/g of 

both varieties of  mouth freshner  was carried out in this 

study . Total  aerobic  counts for  fresh  mouth freshner  

were  observed  6 and 4 cfu/g  respectively  for control & 

MF3. There was remarkable increase in counts during 

subsequent storage as at the end of  storage period counts  

were  13 and 10 cfu/g respectively for the above mentioned 

mouth freshner. While comparing mouth freshnerMF3 

showed less TAC in the beginning and at the end of storage 

studies. The absences of coliforms in the products is 

suggestive of sanitary conditions or practices followed 

during production, processing and adequate care taken 

during post processing. 

The production cost of  MF3  pomegranate peel mouth 

freshner were calculated on the basis of cost of raw material, 

yield of product and quality of finishing product and also 

including processing and packaging cost (table 7). The final 

preparatory cost of 100g mouth freshner was 71 rupees 

including all the processing, packaging cost. 

Name 

of the 

sample 

Color Flavor Texture Taste Acceptability 

Control 
3.1 ± 

.25 

3.1  ± 

.25 

2.8  ± 

.25 

3.1  

± .25 
2.7 ±. 64 

MF1 
3.6 ± 

.94 

3.8  ± 

.85 

4.3 ± 

.75 

3.6  

± .94 
3.8  ± .85 

MF2 
3.8  ± 

.85 

4.0  ± 

.81 

4.5  ± 

.57 

4. 0 

± .81 
4.0 ± .81 

MF3 
4.6 ± 

.47 

4.5 ± 

.40 

4.8  ± 

.25 

4. 8 

± .25 
4. 6 ±. 47 

MF4 
4.1  ± 

.85 

4.1  ± 

.85 

4.0  ± 

1.1 

3. 6 

± .75 
3.3 ± .75 

MF5 
4. 1± 

.85 

4.0  ± 

.81 

4. 0 ± 

1.1 

3.2  

± .50 
3.2 ± .50 

Table 3: Sensory Evaluation of Control and Pomegranate 

Peel Mouth Freshner 

±standard deviation 

Component Control MF3 

Moisture 12.2% 14% 

Protein 2g 3.2g 

Ash 0.4 0.2g 

Crude fiber 2.3g 3.5g 

Ascorbic acid 40mg 60mg 

Table 4:  Proximate composition of mouth freshner 

 
Fig 1: Antioxidant activity of mouth freshner 

 Ist week II week III week IV week 

Name of the sample 
TPC 

(CFU/g) 
Coliforms 

TPC 

(CFU/g) 
Coliforms 

TPC 

(CFU/g) 
Coliforms 

TPC 

(CFU/g) 
Coliforms 

Control 6 nil 10 Nil 11 nil 13 Nil 

MF3 4 nil 8 Nil 9 nil 10 Nil 

Table 6: Microbiological load analysis for mouth freshener 
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S.no Particular Quantity Price per unit (Rs.) Cost (Rs.) 

1. Pomegranate peel    powder 30 3/30g 3 /- 

2. Cucumber 26.7 53.4/26.7g 53.4 /- 

3. Sugar 26.7 1.33/26.7g 1.33 /- 

4. Fennel seed 8.3 3.32/8.3g 3.32 /- 

5. Cardamom 8.3 3.32/8.3g 3.32 /- 

6. Total   raw materials cost - - 64.37 /- 

7. Processing and packaging cost @ 10% of raw material cost - - 6.47 /- 

8. Total  cost - - 70.84 /- 

9. Production  cost for  100g  pomegranate  peel mouth freshner - - 71/- 

Table 7: Cost of pomegranate peel mouth freshener

IV. CONCLUSION 

From above investigation results it can be concluded that 
pomegranate peel (i. e. Fruit juice industrial waste) can be 
produced as mouth freshner loaded with beneficial 
nutritional component at very low cost. In comparison with 
each other, mouth freshner with 30g pomegranate peel 
contained higher antioxidant potential and showed more 
activity than control samples. The present study 
investigation confirms that good mouth freshner can be 
prepared from the pomegranate peel and may be used as 
medicine for humans. 
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