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Abstract 

Around the world, the food processing industries produce significant amounts of food wastes 

or byproducts each year. The industries that process plant-based foods, such as those that 

process fruits and vegetables, cereals and pulses, nuts and oil seeds, etc., mostly create 

byproducts including bran, husk, pomace, seed, peel, shell, seeds, stems, and seed coat. When 

these waste products are disposed of as waste or used as cattle feed, they pollute the ecosystem 

and lose important nutrient components. By-products from the food processing industry are a 

prospective source of bioactive and functional chemicals that can be used for medicinal and 

nutritional purposes. 

Due to rising health consciousness among consumers, there is a tremendous increase in 

demand for novel functional foods. Functional foods are utilised to improve health quality and 

health maintenance while lowering health risks for conditions like cardiovascular disease, 

cancer, osteoporosis, obesity, diabetes, and metabolic disease. India is the world's second-

largest producer of fruits and vegetables. 10% of the fruit produced worldwide comes from it. 

Fruit wastes are a great source of phytochemicals and antioxidants. As a result, the functional 

characteristics of the waste from the processing of fruit can be used. The study's goal is to 

create sustaining and useful food products based on by-products from Tamil Nadu's mango 

processing industry. This study contributes to a more efficient use of mango processing 

industries economically. 
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INTRODUCTION 

Every year, three million tonnes of citrus fruits are produced in India. Waste from citrus fruit 

can be used as a variety of valuable resources and raw materials. Due to the incapacity or 

refusal to industrially recycle and reuse such resources, unnecessary waste is produced, 

depleting environmental capital (Bhalerao et al., 1989). For the majority of studies on their use, 

mango peels have been used as a source of pectin, which is an enhanced nutritious fibre. Beerh, 

Raghurmaiah, and Krishnamurthy in 1976; Tandon and Garg in 1999. 

Mango peels are a substantial source of flavonoids, gallotannins, flavonol O- and xanthone C-

glycosides, and benzophenone derivatives, according to studies (Berardini et al., 2005; 

Schieber, Berardini, & Carle, 2003). (Berardini, Carle, &Schieber, 2004). A recent test of 14 

mango cultivars revealed that the flavonol O- and xanthone C-glycosides are primarily found 

in the peels. The Tommy Atkins cultivar offered the most potential in this regard because to 

the highest levels of polyphenolics and better pectin found in its peels (Berardini et al., 2005). 

Recent research suggest that the fruit peels and seeds of select fruits, such as grape seeds and 

peels, mango seed kernels, and pomegranate peels, may have antibacterial and antioxidant 

properties (Kabuki et al., 2007). Peroxynitrite, substituents, and 1,1-diphenyl-2-picrylhydrazyl 

(Picrylhydrazyl), which have strong adsorption abilities and the potential to radical scavenge 

activity, are believed to be the main flavonoids responsible for the antioxidant properties of 

grape skin by Jacob et al. (2008). 

 

Materials and methods 

Selection of varieties 

Mango peels and seed kernels are among the industrial trash that is eventually disposed of after 

the processed ripened mango pulps. The mango peel was gathered at ABC Industries' 

Krishnagiri location. For the following study experiments, peels of various sizes, hues, and 

maturities were utilized. 

Chemicals 

The Department laboratory's chemicals, reagents, and standards were seized and used. The 

investigation made use of analytical reagents and laboratory supplies. A combination of 

distilled water and purified deionized water was used to manufacture all of the standards, 

chemicals, and reagents. The Hi-Media and Sigma firms in India were contacted to purchase 

the standards and chemicals. 

Physical characteristics of matured mango 

We chose five mango peels at random. In order to get the average, the length, width, and weight 

were measured. 
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Drying Techniques: Mango peel sample is dried using cabinet dryer at 600C for 3 hours for 

drying the sample. The method of drying differs for different samples because of differences 

in their structure and composition. 

Powdered sample: After drying the sample of mango peel is made into a fine powder by 

grinding into a mixer grinder. The samples are stored in ambient temperature for further 

analysis 

  

                       
  

                                      Figure 1: mango peel powder 

 

Preparation of Herbal Tea from mango peel : The optimized mango peel powder is used for 

preparation of Herbal Tea  

 

                         
                                Figure 2: New product Herbal Tea 

Analysis of mango peel milk shake 

The mango peel milk shake was tested for physical characteristics (Viscosity, TSS (Total 

Soluble Solid), pH, Specific gravity, Color, Water activity), chemical characteristics (Titrable 

Acidity, Reducing sugars, Total sugars, Non-reducing sugars, Ascorbic acid), phytochemicals 

(Total Phenol and Total Anti-oxidants), proximate analysis/nutritional characteristics (Ash, 

Moisture, Total solids, Fat, Protein, Crude fiber) 

a) Viscosity 

The viscometer is used to measure the viscosity of mango peel Herbal Tea. The Brookfield 

viscometer (LVDV-I Prime) has four spindles (61, 62, 63, 64) and among these S 62 was 

selected and 100 rpm was set and the digital readings were noted. (Macdonald et al., 2000) 
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b) Total Soluble Solids (TSS) 

The digital refractometer is used to calculate the Total Soluble Solids (TSS) in the herbal tea. 

On the digital refractometer, one or two droplets of mango peel herbal tea were added. Degree 

Brix was used to express the TSS value. 2013's (Abid et al.) 

c) pH 

A digital pH metre was used to measure the herbal tea pH. (pH Tutor,Eutech Instruments Pvt. 

Ltd., Singapore) Following stabilisation, the pH value was recorded (Lee et al., 2005) 

d)Specific gravity 

A pycnometer is used to measure the specific gravity (Slaughter et al., 2003)  

e)Colour 

The hue of the mango peel milkshake was measured using a Hunter lab colour flex metre. It 

functions by concentrating light onto a sample and measuring the energy reflected from it 

throughout the full visible spectrum (Ganjloo et al., 2011) 

f) Water activity  

Measurements of the mango peel herbal tea aw were made using the Aqua Lab Water Activity 

Meter 4TE. The precise dew point temperature of the sample is measured using an infrared 

beam that focuses on a tiny mirror. The water activity is then determined by that dew point 

temperature (Jawaheer et al., 2003) 

Chemical parameters 

a)Titrable Acidity  

Mango peel herbal tea (10 ml) was diluted with water further ,The values were then noted, and 

the acidity was calculated. Sangrame and others (2000) 

b)  sugars 

The methods of calculated the reducing, non-reducing, and total sugars (Lane and Eynon et 

al,1923) 

c) Ascorbic acid 

One of the most crucial components is ascorbic acid, utilising the studies in particular dye 

technique, it was quantified. which was recommended by ( Ranganna 1986) 

Nutritional analysis 

The proximate analysis was carried out for mango peel herbal tea . All the tests were carried 

out in triplicates test methods were as follows: 
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a)Ash 

The ash content was measured by incinerating 1ml of sample in a crucible at 550⁰C for 6 hrs. 

Then the crucibles was cooled in a dessicator at the room temperature and then weighed to 

obtain the ash content (Al-Maiman and Ahmad, 2002)  

b) Moisture content 

Standard techniques were used to determine the moisture content (Hsu et al., 2003) 

c) Total solids 

 The Total solids were calculated by using the data obtained during moisture content estimation  

by using the formula 

% Total solids =100 - % moisture content 

d) Total fat 

Total fat was measured using modified (Onimawo, 2002). The herbal tea (5ml) was defatted 

using equal volumes of n-hexane and the dissolved fat was weighed after the organic solvents 

had been evaporated to dryness in a hot air oven.  

e) Total protein 

The microkjeldahl method was used to estimate the protein content (A.O.A.C,1984) 

f) Crude fiber 

This was estimated by Weende’s method. The crude fiber content are calculated as (Chevaux 

et al., 2001) 

g) Carbohydrates 

The substances' composition was calculated using the formula below: 

%Moisture + Ash + %Crude Fiber + %Crude Protein + % Fat + % Carbohydrates = 100% 

Organoleptic evaluation of Mango Peel Herbal Tea 

On a 9-point hedonic scale, an organoleptic evaluation of the mango peel Herbal Tea was 

performed using the technique of (Thongrote et al., 2016). The panel of judges gave different 

quality attributes, such as colour, flavour, taste, and overall acceptability, an average score that 

was published. 

Statistical analysis 

Multiple comparison using One way ANOVA had also been employed for the statistical 

evaluation. 
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RESULTS AND DISCUSSION 

Proximate analysis of Developed Mango peel Herbal Tea 

The laboratory of the community science college and research institute in Madurai is where the 

proximate analysis is done. The table below demonstrates the analysis of a sample of control, 

H1, H2, and H3, where H1 was combined with 10% mango peel powder, H2 with 20% mango 

peel powder, and H3 with 30% incorporation level. 

Table 1: Proximate analysis of New product mango peel Herbal Tea 

Sample Carbohydrates(g/100g) Moisture% Ash 

(g/100g)  

Fat(g/100g) Protein(g/100g)  Crude 

Fiber(g/100g) 

C  52.9        5.8 0.9 8.2  23.7 8.5 

H1  52.9 6.1 0.9 8.8  24.3  7 

H2  56.4 5.8 0.7 7.9 21.1 8.1 

H3  54.7 5.5 0.8  8.1 22.6 8.3 

 

The table above illustrates the proximate analysis of many samples, including the control 

sample and samples that received other treatments likeH1, H2, and H3. When compared to 

other treatments, H1 treatment had a higher percentage of  moisture (6.1%), ASH content (0.9), 

fat (8.8 grammes per 100 grammes), and protein (24.3 grammes per 100 grammes). 

 

Effect of mango peel and TSS in Mango peel Herbal Tea on physiochemical parameter 

For the creation of mango peel Herbal Tea  with concentration levels ranging from 10% to 30% 

and with various TSS, the optimal mango peel powder process treatment was used. 

Additionally, H1, H2, and H3 were used to investigate the physicochemical alterations and 

sensory acceptability of the developed mango peel herbal Tea 

 

Table number 2: Analysis of physical parameters for developed mango peel Herbal Tea 

 

Sample 

                                   Parameters 

Ph Colour Tss % Viscosity  SP.Gravity Water 

activity 
L A B 

C 4.8 60.3 0.8 11.5 11.3 4.60cp 0.5 0.6 

H1 4.5 62.5 0.7 11.2 11.5 6.75cp 0.6 0.7 

H2 3.9 63.4 0.6 11.3 11.6 7.20cp 0.7 0.8 

H3 3.7 64.4 0.5 11.5 11.8 9.00cp 0.8 0.9 

  

The above table displays the results of the change in pH for the control sample, which was 4.8, 

and the H1 treatment, which was 4.5, the H2 treatment, which was 3.9, and the H3 treatment, 

which was 3.7. It also displays the results of the change in TSS, which was 11.3 percent for the 

control sample, 11.5 percent for H1, 11.6 percent for H2, and 11.8 percent for H3, respectively. 
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Effect of Mango peel and TSS in Mango peel Herbal Tea on sensory attributes 

The 20 panellists assessed the sensory characteristics of all nine samples to determine the most 

effective therapies. Utilizing numerous qualities such as colour, Apperance, flavour, and taste, 

the sensory study was conducted utilising a 9-point Hedonic scale for three distinct levels of 

mago peel milk shake integration. Mango peel Herbal Tea  contents were considerably greater 

(P 0.05). The sample H1 with the highest percentage of mango peel inclusion has better colour 

and is more widely accepted. This outcome was in line through the conclusions by (Chilana et 

al., 2015). 

 

Table 3: Sensory analysis for strawberry vanilla mango peel milk shake  

 Multiple comparisons using one-way ANOVA 

 

 
The means that differ by a substantial amount (p 0.05) within a row are those with distinct 

letters. 

 

Conclusions 

It is possible to make drinks from mango peel that are palatable and have a long shelf life by 

incorporating different concentrations of the comparisons and conclusions of the study. The 

mango peel Herbal Tea generated products that were pleasant to the eye and received high 

marks during the storage and sensory periods. The mango peel Herbal Tea also has the added 

advantage of improving in flavour over time. This method can ease the problems faced by 

business owners by reducing deterioration rates, preventing fruit waste, such as in the market, 

and successfully using sparse, excellent nutritional fruits inside the form of refreshments 

while also preserving micronutrients and phytopharmaceutical qualities of fruits for a number 

of years. The study showed that mango peel might be used to make healthy beverages for 

commercial use. 

 

 

 

 

Sensory characteristics H0 H1 H2
H

3
H3

Appearance &color 7.5a 8.2b 8.1b 7.3a

Flavour 7.2a 8.5b 8c 7.1a

Consistency 7a 8.5b 8.2c 7.5d

Taste 7a 8.5b 8c 7.5d

Overall acceptability 7a 8.5b 8c 7.5d

Organoleptic Test

Mango peel –Herbal Tea
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