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Abstract— An orange, specifically, the sweet orange is the 

most commonly grown tree fruit in the world. The present 

work addresses to the development of the part of the proces s  

needed for the extraction of value added products like orange 

oil and pectin from orange peel. Pectin can be found as an 

integral part of the primary cell wall and middle lamella of 

higher plants. It is high molecular weight polysaccharides 

and purified carbohydrate product obtained from the inner 

portion of the peels of citrus fruits also called as albedo. 

Generally, simple distillation and exaction by using different 

solvents to obtained essential oil and pectin from peels of 

citrus fruits. This research involves detection of the chemical 

constituents of orange peel; it contains alkaloids, saponins, 

terpenes, resins, flavonoids, phenols, tannins, and sugars bu t  

not contains coumarins and steroids. In addition sugar, 

proteins, moisture and ash were determined and their 

percentage were (23.8%, 4%, 11.86%, 5.34%) respectively. 

Oil of orange peels was extracted and its percentage was 

13.12%, then its anti-microbial activity was tested against 

micropathogen that include Aeromonas hydrophila, 

Klebsiella pneumonia, Psdumonas aeruginosa, Ecsherichia 

coli, Psudomonas fluorescenes. 
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I. INTRODUCTION 

Orange is the most commonly grown fruit in the world. 

Vidharbha is famous for orange. Orange peel extract may 

work as a surfactant. A surfactant is a substance that reduces 

the surface tension of liquids. Orange peel extract may 

reduce the surface tension of the liquid contents in the 

stomach, decreasing the potential for the fluid to splash up 

into the esophagus. There are two main parts of peel the 

outer part is skin which is source of D-limonene oil and the 

inner part is known as albedo which is main source of 

pectin. The D-limonene is extracted from outer skin of 

peels. By using a simple distillation method, D-limonene is 

used in many applications such as hand cleaners, cosmetics, 

part washers and bath, used as cleaning for printing ink. 

II. PECTINE  

Pectin is bimolecular of D- galacturonic acid. Pectin 

generally used as thickening and jellying agent in food as 

well as pharmaceutical industries. Pectin is structural 

hetropolysaccharide contained in the primary cell walls of 

terrestrial plants. An extraction process is most important 

operation to obtain pectin from vegetal tissue. Pectin 

extraction is a multiple stage physical-chemical process in 

which hydrolysis and extraction of pectin macromolecules 

from plant tissue and their solubilisation take place under 

the influence of different factors, mainly temperature, pH 

and time by varying these three parameter. 

Typical levels of pectin in plants are: 

 Apples - 1-1.5%  

 Apricots - 1% 

 Cherries - 0.5-3.5% 

 Carrots approx. - 1.4% 

 Citrus peels - 30% 

III. PROBLEM IDENTIFICATION  

Vidharbha is famous for oranges. Approximately 75% of 

people have farm. But people do not get returns on it. The 

main reason behind is that an unfavorable condition like 

hailstone, which is an uncontrollable. The quantity of 

oranges falls down on the surface because of that farmers 

which invest the money for doing the agriculture do not 

receive the money that they invested for agriculture. 

Ultimately they comes in loss and hence the farmer loss 

their economy and doing an unpredictable thing like suicide. 

This thing not only happens in vidharbha but also in the 

world. In order to eliminate this problem the concept of 

orange peel oil arises.  

IV. SOLUTION & IDEA GENERATION 

Orange peel oil manufacturing machine is the best solution 

for above problem mention. There are wide ranges of orange 

peel oil machine found in different countries. India does not 

have such type of device which converts the row material 

into final product as orange peel oil. Still there are so many 

devices available for that, but they are very expensive and 

also take lot of time to complete the process. The farmer 

will not able to purchase it. Hence by considering above 

problems Orange peel oil machine is best option. Which 

save not only time but also money? 

V. COMPONENTS AND SPECIFICATION 

Machine is divided in 3 sections- 

1) Orange Peel Mechanism 

2) Heating chamber 

3) Albedo collection unit 

Orange Peel Mechanism component –   

1) Gears – 50 mm ( approx.) -  3  

2) Worm Gear - 200 mm (approx.)  

3) Blade ( stainless steel) 

1) Heating Chamber specification- 

2) Heating element  - 50 – 500 degree temperature 

3) Temperature controller 

4) Distilled water 

5) GI Body – 300 mm x 300 mm 

6) Glass – 300 mm x 350 mm 

7) Oil Collection vessel  

Distilled water 

1) GI Body – 300 mm x 300 mm 

2) Glass – 300 mm x 350 mm 

3) Oil Collection vessel  

Oranges Collection Unit – 
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1) GI body  - 150 mm x 300 mm 

Complete Machine Specification –  

1) Material for body – GI (Galvanized Iron) 

2) Size–600 mm(height) x 300 mm(width) x 450 

mm(Length) 

Orange peel mechanism- It is the one type of mechanism 

which separate the skin from albedo. The mechanism cons ist 

of two devices i.e. Gear (worm), Blade. Gear helps to 

transmit the power and bled separates the skin from albedo.  

Heating chamber- Heating chamber responsible to heat the 

outer part (skin) of the oranges. Peels are in the slices, 

heating chamber maintained the temperature and during 

distillation process. The antibumping agents are responsible 

to maintain the smooth boiling. The antibumping agent 

consists of small granules like ceramics materials which 

perform the function once the heating process start . 

Albedo Collection unit- This unit collect the albedo once the 

outer part gets remove form albedo. The machine can also 

make multipurpose by keeping the juice making device. 

VI. PROPOSED MODEL & BLOCK DIAGRAM 

Delivery- Frist step carried out for orange processing will be 

Delivery. The oranges of different size will collect from the 

different location. This may be due to hailstone or manual 

cutting as per available. 

Washing- Before peels get removed from oranges it 

is essential to clean them. This process helps  to remove the 

microorganism stick on outer side of the peel. 

Removing of peel-Third step carried out for 

processing will be the separation of peel from albedo. The 

removed of peel will be done by the spring arrangement 

mechanism. As per depends on the size of oranges, spring 

mechanism work. 

 
Fig. 1: Proposed model of orange peel oil machine 

 
Fig. 2: Block diagram of orange processing 

A. Heat exchanger process 

Heat exchanger is the process in which heat extracted from 

hot water and added in the sensible heat to feed water before 

entering into the evaporative surface of the container. 

B. Heating, mixing & separation of limonene  

Heating should be done on appropriate temperature. Mixed 

the antibumping agent for smoothing boiling & finally 

limonene separated from the water.  

VII. CONCLUSION  

Sweet oranges are the most valuable product for Nagpur, 

Vidharbha and across the Maharashtra as well as India. 

Recycling of orange peels after removing of orange juice is 

to production of pectin and orange oil (D-Limonene) which 

is the very important application/raw material for binding 

agent, jelly etc. in different process industries like food, 

pharmaceutical etc. The orange peel oil machine is 

economical to the farmers because it is not expensive means 

farmer will be purchase the machine. They also do the side 

business at home, which recover the money that invested for 

orange farming. 
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