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Introduction 
 

Mango (Mangifera indica L.), belongs to the 

family Anacardiaceae, is one of the most 

cultivated fruit in the world. Being a seasonal 

fruit with limited shelf-life, the fruit quality 

drops down rapidly once it is fully ripen. 

About 20% of the fruits are processed for 

products such as puree, nectar, leather, pickles 

and canned slices, which have worldwide 

popularity (Ashoush and Gadallah, 2011). The 

mango pulp industry in Krishnagiri and 

Dharmapuri district of Tamil Nadu are the 

second largest exporter of pulp in the country, 

after Chittoor in Andhra Pradesh. There are 

about 75 industries with a turn over Rs. 10 

crore in these two areas. The major activities 

of these industries are canning of mango pulp 

for export to UAE, European countries, 

Singapore and Malaysia. The peak season of 

the factories are from March – August, where 

in the units functions in two shifts.  

 

During the processing of mango, several 

million tons of wastes are produced annually 

from factories in which peel is a major by-

product. Peel and pomace each contributes 

about 15 – 20% of the fruit (CFTRI, 1985). As 
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peel and pomace that are rich in fibre are not 

currently utilized for any commercial purpose 

and it is discarded as a waste and becoming a 

source of pollution. Peel has been found to be 

a good source of phytochemicals such as 

polyphenols, carotenoids, vitamin E, dietary 

fibre and vitamin C and it also exhibited good 

antioxidant properties (Ashoush and Gadallah, 

2011). Studies have been conducted on the 

utilization of mango kernels as a source of fat 

(Arogba, 2002), natural antioxidants (Kaur, 

2004), starch (Moharram and Moustafa, 

1982), flour (Puravankara et al., 2000) and 

feed (Ravindran and Sivakanesan, 1996) but 

studies on the mango peels and pomace are 

found to be scarce (Berardini et al., 2005). 

 

According to Ojokoh (2007), mango peel fibre 

is a good source of dietary fibre and its 

chemical composition may be compared to 

citrus fibre. Mango peels are found to possess 

higher values of anticancer properties because 

of polyphenolic extracts (Noratto, 2010) and 

glucose retardation (Reyers and Vega, 1988). 

Chemical in peels of certain mango cultivars 

have also been shown to prevent the formation 

of fat cells through disrupting adipogenesis 

(Taing et al., 2012) which is the key in the 

development of obesity (Min et al., 2013). 

 

After processing the mango waste storage for 

preserving quality is potentially problematic, 

and therefore they are forced to discard it. 

There is a need to develop cheap and 

commonly available technology for extending 

the shelf life of these produce. So the work 

studied the different methods and treatments 

to extend the shelf life of mango peel and 

pomace as it contains high moisture. 

 

Materials and Methods 

 

Variety 

 

Several varieties of mango are grown in India, 

which include Banganapalli, Suvarnarekha, 

Neelum, Totapuri, Kesar, Alphonso, Rajapuri, 

Jamadar, Chausa, Dashehari, Fazli, 

Gulabkhas, KishenBhog, Himsagar, Zardalu 

and Langra. For this study Alphonso and 

Totapuri has been selected. 

 

Collection of sample 

 

After pulp extraction from fruit (mesocarp 

part), peel, pomace and kernel are discarded as 

waste and becoming a source of pollution. The 

samples mainly ripe mango peels and fibrous 

pomace at laboratory scale were collected and 

used for the study.  

 

Preparation of sample 

 

The collected samples (mango peel) were 

washed with running water to remove dirt and 

dust. The peel were spread in a tray to remove 

the moisture content and treated with the 

preservatives and stored in amber bottle for 

shelf life study. The pomace were also 

collected and treated accordingly and stored in 

amber bottle (Table 1). 

 

Proximate analysis of the mango peel and 

pomace 

 

Mango peel contains significant amount of 

moisture and are rich in pectin, cellulose, 

hemicelluloses, lipids, proteins, polyphenols 

and carotenoids. In general, the level of 

reducing sugars, non - reducing sugars, protein 

and cellulose varies depending on cultivar. 

The collected peel and pomace were analyzed 

for its qualities using standard AOAC methods 

both at 0 and 90 days.  

 

Microbiological examination of the mango 

peel and pomace 

 

The microbial loads of the samples were 

enumerated by the method described by 

Istavankiss (1984). Ten gram of the sample 

was taken in 90 ml sterile water blank and 
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thoroughly mixed in a rotary shaker for 10 

minutes. From the solution, a series of 10
-6

 

dilution were obtained using serial dilution 

techniques and was used for the estimation of 

total plate count. From the 10
-6

 dilution, 1.0ml 

of the sample was poured into a petri plate and 

rotated clockwise and anticlockwise for the 

uniform spreading of the sample. Nutrient 

agar medium was then added and allowed to 

solidify. After solidification the plates were 

incubated at room temperature (282
o
C) for 

24 to 28 hours and the colonies were counted. 

 

Sensory quality of the mango peel and 

pomace 

 

The quality parameters like color, flavor, 

texture, taste and overall acceptability of the 

fresh and stored samples were 

organoleptically evaluated using 9 - point 

hedonic scale by a panel of 15 semi trained 

judges. 

 

Results and Discussion 

 

Proportions of mango peel, pulp and 

pomace 

 

The different components obtained during the 

mango processing are presented in table 2. 

 

After pulp extraction from fruit, the 

percentage of peel and pomace in both the 

variety accounted for 15 – 16 % and the pulp 

was ranging from 68 – 69 %. The pomace was 

more in alphonsa compared to Totapuri, which 

might be due to a varietal difference. 

 

After pulp extraction from fruit, the peel and 

pomace are discarded as waste and they 

account for 35 - 55% of the fruit. The 

percentage of different components obtained 

during mango pulp extraction are mango pulp 

(45 – 65%), peel (15 – 20%), pulpier waste 

(15 – 20%) and stone (10 - 20%) depending 

on the variety (Pradeep et al., 2014).  

Shelf life study of mango peel and pomace 

 

The mango waste samples were divided into 2 

sub lots namely: Peel and pomace and were 

given different treatments and compared with 

the control sample and it is displayed in table 

3. 

 

The treated samples were kept in refrigeration 

for 90 days by storing in amber colored pet 

jars. Visible deterioration of the control was 

observed as rotting of fruits in all the treated 

samples within few days of storage and 

therefore it is been discarded. The samples 

that were treated with citric acid and citric 

acid + KMS were able to keep up the keeping 

quality for 90 days and these samples were 

further subjected to the quality analysis. 

 

No preservative on its own is absolutely 

efficient against the entire microorganisms. 

For the longer time storage of preservation of 

mango peel, the frequently used preservatives 

are potassium metabisulphite (KMS) and citric 

acid because of their superior antimicrobial 

action (Madau et al., 2013)  

  

Proximate analysis of the peel and pomace 

 

The Typical composition of the peel and 

pomace is given in table 4. 

 

In recent years, this fruit processing waste has 

received much attention as a potential source 

of value products and it is inferred from the 

table that the fresh mango peel contain the 

highest β carotene content and hence it can be 

used as a substrate for the solvent extraction of 

β carotene. The moisture content ranged from 

70 to 85 per cent, TSS 20 - 27
0 

bx, acidity 4.0 

to 4.4 per cent, reducing sugars 7 to 12 g, non 

reducing sugars 3 to 6 g per 100 g 

respectively. The β carotene content of the 

fresh mango peel ranged between 274 - 286 

mg, while that of the pomace ranged between 

214-233 mg per 100 g. 
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During the storage period of 90 days the peel 

and pomace has found to be in loss of 

moisture to a considerable level and only 

minimal reduction of β carotene value was 

identified and this ensured that the peel can be 

stored and utilized for the extraction of β 

carotene from the samples. 

 

Recently, mango peels have attracted 

considerable attention in the scientific 

community due to their high content of 

valuable compounds, such as phytochemicals, 

polyphenols, carotenoids, enzymes, vitamin E 

and vitamin C, which have predominant 

functional and antioxidant properties (Ajila et 

al., 2007).  

 

Moreover Sogi et al., (2013) reported mango 

peels as a rich source of dietary fibre, 

cellulose, hemicellulose, lipids, protein, 

enzymes and pectin. These valuable 

compounds are also beneficial for human 

health.

 

Table.1 Treatments for extension of shelf life of mango wastes 

 

Variety Proportion  Treatment (%) 

T0 T1 T2 

Alphonso Mango peel - 1 1 

Pomace - 1 1 

Totapuri Mango peel - 1 1 

Pomace - 1 1 
T0 – Control T1 – 1% citric acid T2 – 1% citric acid + 1% KMS 

 

Table.2 Proportions of Mango Peel, Pulp and Pomace 
 

S. No Variety Proportion Weight (g) % 

1. Totapuri Mango 165.4 100 

Peel 28.118 17 

Pomace 24.81 15 

pulp 112.472 68 

Overall 165.4 100 

2. Alphonso Mango 187.7 100 

Peel 28.155 15 

Pomace 30.032 16 

pulp 129.513 69 

Overall 187.7 100 
 

Table.3 Shelf life study of mango peel and pomace 

 

Proportion Treatment Storage days (90 days) 

Alphonso Totapuri 

Pulverized 

Peel & 

Pomace 

T0 2 2 

T1 90 90 

T2 90 90 
T0 – control  T1 – 1% citric acid  T2 – 1% each citric acid and KMS 
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Table.4 Proximate analysis of mango peel and pomace per 100g 

 

S. 

No 

Component Initial (0 days) Final (90 days) 

Alphonso Totapuri Alphonso Totapuri 

P1  P2 P1  P2 P1  P2 P1  P2 

  1. Moisture (%) 72 80 70 85 69 78 68 83 

2. Total Soluble Solids (
o
 B) 23 29 20 27 20 27 18 25 

3.  Acidity (g) 4.3 4.1 4.4 4.0 4.3 4.1 4.4 4.0 

4. Reducing sugars (g) 8 10 7 12 7 9 5 10 

5. Non reducing sugars (g) 4 5 3 6 3 4 2 4 

6. β carotene (mg) 274 214 286 233 270 211 283 230 

7. Cellulose and lignin (mg) 26 28 24 29 26 28 24 29 
P1 – Pulverized peel, P2 - Pomace 

 

Table.5 Microbial quality of the peel and pomace 

 
Proportion Treatment Alphonsa Totapuri 

Initial Final Initial final 

TPC Fungi Yeast TPC Fungi Yeast TPC Fungi Yeast TPC Fungi Yeast 

Peel T0 1.0 0 0 3.3 1.33 0 1.0 0 0 2.3 1.3 0 

T1 1.0 0 0 3.0 2 0 1.0 0 0 2.0 1 0 

T2 1.0 0 0 1.0 0 0 1.0 0 0 1.0 0 0 

Pomace T0 1.0 0 0 4.6 2.3 0 1.0 0 0  3.6 1.3 0 

T1 1.0 0 0 2.6 1.6 0 1.0 0 0 2.0 1.0 0 

T2 1.0 0 0 1.0 0 0 1.0 0 0 1.0 0 0 

Peel T0 1.0 0 0 3.6 2.3 0 1.0 0 0 2.6 1.3 0 

T1 1.0 0 0 2.0 1.3 0 1.0 0 0 2.0 1.0 0 

T2 1.0 0 0 1.0 0 0 1.0 0 0 1.0 0 0 

Pomace T0 0 0 0 4.6 2.6 0 0 0 0  2.6 1.0 0 

T1 0 0 0 2.3 1.3 0 0 0 0 2.3 1.0 0 

T2 0 0 0 1.0 0 0 0 0 0 1.0 0 0 

Total plate count – 10
6
, Fungi 10

3
 Yeast 10

2 
cfu/g 

 

Table.6 Sensory quality of the fresh peel and pomace 
 

  

Proportion  

Sensory Attributes 

Variety  Color and 

Appearance 

Flavor Texture Taste Overall 

Acceptability 

Initial (0 days) 

 Peel  8.1 8.6 8.5 8.5 8.6 

Alphonso  Pomace 8.2 8.5 8.4 8.5 8.6 

 Peel  8.8 8.3 8.6 7.9 8.8 

Totapuri Pomace 8.1 8.4 8.9 8.7 8.9 

 Final (90 days) 

Alphonso Peel  8.1 8.6 8.5 8.5 8.6 

Pomace 8.2 8.5 8.4 8.5 8.6 

Totapuri Peel  8.8 8.3 8.6 7.9 8.8 

Pomace 8.1 8.4 8.9 8.7 8.9 
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Plate.1 Experimental design for the extension of shelf life of the mango waste 

 

Peel Pulverized peel Pomace 

 

 

T0 – Control, T1 – 1% citric acid and T2 – 1% citric acid + 1% KMS 

 

Sealed in polypropylene packs  

 

Stored in amber colored pet jars 

 

Stored in refrigeration temperature  

 

After 90 days of storage 

 

Quality analyis of the samples 

 

 

Proximate analysis  

 

Microbiological analysis  

 

Sensory analysis 

 

Mango peels can be utilized for the 

production of valuable ingredients (i.e., 

dietary fibre and polyphenols) for various 

food applications, as has been reported by 

many researchers (Ajila et al., 2007; Ajila et 

al., 2010; Aziz et al., 2012). 

 

Microbiological examination of the peel 

and pomace 

 
The microbiological examination such as 

initial total plate count, yeast and mold count 

of the mango peel and pomace were done to 

ensure the safety of the product and the 

results are provided in the table 5.  

 

From the table 4 it could be inferred that, 

there was a minimum total plate count, while 

the fungi and yeast were below detectable 

level. This ensured that the product is safe for 

further utilization. 

 

During storage period, it was found that there 

was a very slight increase in the Total plate 

count invariably in all the treatments. The 

growth of fungi and yeast was found in the all 

the treatments except T2. Hence it could be 

inferred that storage of the peel and pomace 

with citric acid and KMS ensures the 

microbial safety of the product for a storage 

period of 90 days. 
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Sensory quality of the peel and pomace 

 

The sensory attributes namely color and 

appearance, flavor, texture, taste and overall 

acceptability was performed with the semi 

trained judges and the results are presented in 

table 6. 

 

The colour and appearance of the peel and 

pomace of both the varieties were highly 

acceptable as it is evident from the table. The 

results also indicated that there was no off 

flavor or a bitter taste in the peel and pomace. 

The texture was not very slimy in the peel and 

the pomace was not extremely coarse. Though 

both the variety has scored good overall 

acceptability level Totapuri variety ranks first 

due to its sweeter taste compared to Alphonso 

variety. The results established that the peel 

and pomace though considered as waste by 

the industry had highly acceptable sensory 

qualities. 

 

The addition of preservatives during the 

storage period has prevented the browning of 

the peel and pomace and resembled as the 

fresh sample. Therefore the sample scored the 

similar value to that of the fresh sample.  

 

In conclusion, it has been well documented 

that mango by-products, such as peels and 

pomace, contain high levels of various health-

enhancing substances (i.e., phenolic 

compounds, carotenoids, vitamin C and 

dietary fibre). A broad study is needed not 

only for the recovery of valuable compounds, 

but also specific applications to ensure 

industrial exploitation and sustainability of 

the final product. And hence the present study 

has taken up and the added preservative has 

an impact on the quality of stored mango peel 

and pomace. At the end, it can be concluded 

that mango fruit by-products are potential 

sources of natural food ingredients. The 

recovery and utilization of valuable 

compounds from mango by-products is an 

important challenge for scientists. These 

valuable compounds in mango by-products 

could have a greater application in the food 

industry. 
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