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ABSTRACT 

 
ARTICLE INFO 

Physical (mean diameters, bulk and true densities, unit mass, shape index, 

compressive strength) and frictional properties of onion bulbs of three genotypes. 

Grading performance of three existing grading equipment’s– motorized oscillatory 

type, motorized roller type and manual sieve type onion graders were evaluated for 

their suitability to the selected onion varieties. A manually operated prototype tubular 

on-farm onion grader was developed using locally available material and tested for its 

grading performance for the three onion genotypes. The growing interest expressed 

by consumers toward food products quality as well as toward their linkage to the 

territory, has led producers to fit to the continuous rising demand for “typical 

products”, and to look for new and more efficient production and marketing 

strategies. An emblematic case is represented by Trope a red onion that, as a typical 

product, plays an important role in economical and rural development of the territory 

to which it is linked. In this context, the current study aims to assess the productivity 

of three different machines used for round Trope a red onion grading, and determine 

their work efficiency. The carried out analysis highlighted the ability of the studied 

machines to ensure a high work capacity, while maintaining a high level of precision 

during calibration process. 
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I. INTRODUCTION 

Onion, a plant species of the family Alliaceae with food 

and medical properties, contains many essential vitamins 

and mineral materials. It is native to Asia and the Middle 

East and has been cultivated for over five thousand years. It 

is seasonal in production but required round the year. Onion 

is a bulbous biennial or perennial herb and bulbs are formed 

by the attachment of swollen leaf bases to the underground 

part of stem. Onion bulbs contain 11 amino acids, one 

hundred gram of raw onion bulb contains about 501 μg 

vitamin „A‟, 0.03 mg of thiamine, 0.04 mg of riboflavin, and 

0.02 mg of niacin and 9 mg of ascorbic acid and rest the 

carbohydrates which make up the dry matter of the bulb. 

Onion has many uses as folk medicine and recent reports 

suggest that onion plays an important role in preventing 

heart diseases and other ailments. 

China, India, United States, Russia and Spain are the 

leading producers of onions. India is the second largest 

onion growing country in the world accounting for 20% of 

total world production of 8,178,300 tonnes in the year 2013. 

In India, major onion producing states are Maharashtra, 

Karnataka, Madhya Pradesh, Gujarat, Bihar, Andhra  

Pradesh, Rajasthan, Haryana and Tamil Nadu. 

Maharashtra ranks first in onion production with a share of 

27.71% followed by Gujarat 24.40% but the productivity is 

highest in Gujarat. Onion is grown in an area of 9.59 million 

ha in India with the production of 163.09 million tonnes and 

the productivity is 17.01 t/ha. The total area under onion 

cultivation in Karnataka is 190.50 ha with the production of 

2395.90 tonnes and the productivity is 15 t/ha. 

Indian onion is famous for its pungency due to a 

volatile compound known as allyl-propyl disulphide and 

there is a lot of demand for Indian onion in countries like 

Singapore, Malaysia, Sri Lanka and Bangladesh and the 

country has exported 14,82,498.58 tonnes of fresh onion to 

the world for the worth of Rs. 3,169.63 crores during the 

year 2013-14. Small onions produced in Karnataka and 

Andhra Pradesh like Bangalore Rose onion and Sambhar 

onion is exported from Chennai Port to Singapore and 
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Malaysia and multiplier onions to Singapore, Malaysia, Sri 

Lanka, etc. Maharashtra has maximum share in onion 

export. 

 

 

 
 

Onion handling, conveying and grading are most 

important operations responsible for mechanical injury to 

bulbs. In-freshly consumed commodities like onion, damage 

free post-harvest handling is considered to be basic 

requirement to increase the farmer‟s profit margin. The 

mechanical grader is a useful option that maintains 

uniformity of product and adds value to the product. 

Mechanical grading of the fruits and vegetables is done 

based on weight, shape and size.  

Grading plays a major role in the food processing 

industries. The purpose of grading onion is to conform to 

commercial standards and also to facilitate marketing. 

Grading of fruits and vegetables is one of the most 

important operations since it adds value to the product and 

gives better economic return to the producer. Grading done 

on the basis of size and shape is important for marketing 

uniform high quality produce. Grading gives direct benefit 

to all parties concerned in the buying and selling 

transactions. It is essential to the business of processors, 

wholesalers and retailers. Consumers get a benefit whenever 

the packages carry the official grade marking. 

Grading especially on the basis of size and quality 

is an essential primary processing operation to successfully 

market the fruits and vegetables. Quality conscious 

consumers in India demand the products according to 

international standards. Complex and expensive imported 

onion graders are available for grading of the crop into 

different sizes and they are beyond the reach of an ordinary 

small land holding farmers. In such circumstances, farmers 

have to sell their produce in bulk without grading to the 

larger enterprises which take away a big share of income. 

Among vegetables, particularly potatoes and onions are 

frequently marketed abroad and standards have been set for 

each crop to compete in the international market In India, 

the erratic power supply and the low-level of technology are 

the factors that may hinder the adoption of the emerging 

technologies in agricultural products handling. Unless these 

factors are addressed, the application of automated sorting 

of agricultural materials in India will remain an illusion. 

Proper technology has not yet been developed in our 

country to compete in the international market especially 

when world has been turned into a global village and World 

Trade Organization (WTO) has specified its standards to 

meet the international trade contracts.  

 

II. PROBLEM STATEMENT 

Now days onion grading is done by manually operation and 

labor cost also increased to handing this existing system so, 

we are done the project of “Design and fabrication of onion 

grading machine” using for a different type of onion grade 

size like large, medium, and small. This three size of onion 

are separate in our machine also this machine are in a low 

cost and it is reliable to a farmers. 

III. LITERATURE SURVEY 

D.M.C.C. Gunathilake& W.M.C.B Wasalaet.all[1], This 

paper concluded that the uniformity in size not only makes 

the produce more attractive to consumers but also improve 

its processing qualities. At present, size grading of most 

agricultural crops including big onion are carried out 

manually by crop collectors, whole sellers and retail sellers, 

most of farmers market their products without any grading. 

In Sri Lanka, persons engaging in post-harvest crop 

handling such as collectors, whole sellers, retail sellers, and 

farmers have less chance to use high technical and costly 

grading technique. And also local market survey reported, 

retail market price of the big onion bulbs are significantly 

varied according to its size. 

G. Gayathri & K.V. Harshanjaliet.all[2], This paper 

concluded that a manually operated Rose onion grader has 

been designed, developed and evaluated. For maximum 

response, the overall grading efficiency, required size 

grading efficiency and grading capacity were optimized to 

75 per cent, 75 per cent and 1105 kg/h. Damage efficiency 

was nil. The optimized parameters were length wise swing 

direction, slope of tray at 4° and feed gate opening length at 

full opening. 

Vaibhav K. Kale &Deepak A. Kawadeet.all[3],This 

paper concluded that Onions are fed through feeding 

conveyer belt into the machine. India is world's second 

largest Onion harvested. But yet Farmers processes onion by 

hand labor after harvest to remove the leaves and roots. This 

operation is referred to as topping which is time consuming 

and They Can't afford New Techniques Because of the cost 

of Appraisal Our Motive is to supply them with effective 

and efficient method for harvesting to reduce human effort 

without damaging the onion, Efforts to date have all been in 

the direction of large and expensive machinery and none of 

these has as yet been perfected so as to reach the market. 

DattatrayaLondhe& Sachin Nalawadeet.all[4], This 

paper concluded that Citrus grading is normally achieved 

based on external visible criteria including size, shape, and 

color of the fruits. Grading based on size is easy and less 

expensive according to other methods of grading and used 

for grading of potato, onion, tomato, apple etc. Weight 

grading of fruits and vegetables based on its density and 

specific gravity. Electronic color grading is done for highly 

perishable fruits and vegetables. This method is costly but 

higher accuracy of grading. Electronic color grading and 
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reflecting color grading is used for apples, tomatoes, 

papayas, pineapples grading. 

C.N. Verdouw , J. Wolfert , A.J.M. Beulens , A. 

Rialland, Internet technologies allow supply chains to use 

virtualizations dynamically in operational management 

processes. This will improve support for food companies in 

dealing with perishable products, unpredictable supply 

variations and stringent food safety and sustainability 

requirements. Virtualization enables supply chain actors to 

monitor, control, plan and optimize business processes 

remotely and in realtime through the Internet, based on 

virtual objects instead of observation on-site. This paper 

analyses the concept of virtual food supply chains from an 

Internet of Things perspective and proposes an architecture 

to implement enabling information systems. As a proof of 

concept, the architecture is applied to a case study of a fish 

supply chain. These developments are expected to establish 

a basis for virtual supply chain optimization, simulation and 

decision support based on on-line operational data. In the 

Internet of Things food supply chains can become self-

adaptive systems in which smart objects operate, decide and 

learn autonomously. 

Bankole I. Oladapo , V.A. Balogun , A.O.M. Adeoye , 

C.O. Ijagbemi , Afolabi S. Oluwole , I.A. Daniyan , A. 

EsosoAghor , Asanta P. Simeon, The automatic sorting 

system has been reported to be complex and a global 

problem. This is because of the inability of sorting machines 

to incorporate flexibility in their design concept. This 

research therefore designed and developed an automated 

sorting object of a conveyor belt. The developed automated 

sorting machine is able to incorporate flexibility and 

separate species of non-ferrous metal objects and at the 

same time move objects automatically to the basket as 

defined by the regulation of the Programmable Logic 

Controllers (PLC) with a capacitive proximity sensor to 

detect a value range of objects. The result obtained shows 

that plastic, wood, and steel were sorted into their respective 

and correct position with an average, sorting, time of 9.903 

s, 14.072 s and 18.648 s respectively. The proposed 

developed model of this research could be adopted at any 

institution or industries, whose practices are based on 

mechatronics engineering systems. This is to guide the 

industrial sector in sorting of object and teaching aid to 

institutions and hence produce the list of classified materials 

according to the enabled sorting program commands. 

IV. PROPOSED MODEL 

The component in the Onion Grading Machine are as 

follows also the assembly of Onion grading machine as 

shown in below fig.  

The major components of the system are:  

1. The belt conveyor  

2. Roller  

3. Big Spur gear  

4. Separator Tray  

5. Small spur gear 

 6. Frame  

7 Pulley shaft  

8. Tank  

9. Ac Motor 

 

 
Fig1. Cad Model Assembly of Onion grading machine 

V. CONCLUSION 

Finlay we conclude in this system is, A proposed model is 

faster and automatic, Precise system for the cleaning of 

Onion is designed, The system can replace the mechanical, 

conventional methods. 
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