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Postharvest handling for fruits and vegetables:      
 

1-Cleaning                                                                                  

2-Disinfection                                                                            

3-Degreening                                                                             

4-Grading                                                                                    



Cleaning 



Cleaning: 

 
• Most produce receives various chemical treatments 

such as spraying of insecticides and pesticides in the 
field. Most of these chemicals are poisonous to humans, 
even in small concentrations. Therefore, all traces of 
chemicals must be removed from produce before 
packing. As illustrated in Figure 2.7, the fruit or 
vegetable passes over rotary brushes where it is rotated 
and transported to the washing machine and exposed to 
the cleaning process from all sides: 

• From the washing machine, the fruit passes onto a set 
of rotary sponge rollers (similar to the rotary brushes). 
The rotary sponges remove most of the water on the 
fruit as it is rotated and transported through the sponger. 

 

 



Figure 2.7 Typical produce washing machine. 









Disinfection 



Disinfection: 

 
• After washing fruits and vegetables, disinfectant agents are added to 

the soaking tank to avoid propagation of diseases among 
consecutive batches of produce. In a soaking tank, a typical solution 
for citrus fruit includes a mixture of various chemicals at specific 
concentration, pH, and temperature, as well as detergents and water 
softeners. Sodium-ortho-phenyl-phenate (SOPP) is an effective 
citrus disinfectant, but requires precise control of conditions in the 
tank. Concentrations must be kept between 0.05 and 0.15%, with pH 
at 11.8 and temperature in the range of 43-48°C. Recommended 
soaking time is 3-5 minutes. Deviation from these recommendations 
may have disastrous effects on the produce, since the solution will 
be ineffective if the temperature or concentration is too low (Peleg, 
1985). Low concentrations of chlorine solution are also used as 
disinfectant for many vegetables. The advantage of this solution is 
that it does not leave a chemical residue on the product. 

 



Disinfestation Treatments: 

1-Methyl Bromide Fumigation 
 

MB has been widely used for many years for the disinfestation of different 
horticultural commodities, storage facilities, transport vehicles, shipping 
vessels and containers, and against quarantine pests both for export or 
import.MB has been used to control a wide variety of pests in agriculture and 
shipping, including fungi, weeds, insects, nematodes, and rodents. Fumigation 
is effective in controlling many insects at different stages of growth (eggs, 
pupae, larva, and adults) as well as sporulation and growth of mycelia in 
infected fruit and vegetables. MB is also highly toxic to humans, with either 
acute or chronic exposure both being potentially fatal. As MB is considered to 
be an ozone-depleting compound, it was restricted or banned in many 
countries. With the restriction of MB, other methods of disinfestation like 
ozone, phosphine, low and high temperatures, and gamma irradiation are 
increasingly used. 



2- Phosphine Fumigation 

Phosphine is used as phytosanitary treatment of grain silos, 
seeds, plant products, dry fruits, dates, and many more 
products. It is generally used in a gaseous state or as pellets of 
aluminum phosphide, which reacts with air moisture to release 
phosphine gas. Conditions of application require relatively 
tight rooms and a temperature greater than 15°C for the 
duration of several days to kill all stages of insects. Such long 
durations and conditions are a limiting factor for the use of 
phosphine as a fumigant for fresh produce. Phosphine 
fumigation shows low efficacy of the treatment at 
temperatures below 15°C. Phosphine can be used as a 
fumigant based on conditions prescribed on the label for 
selected crop. Like MB, phosphine is highly toxic to humans. 



3- Ozone 

Ozone is a powerful oxidizing agent that has been increasingly used in 
the food industry either as a fumigant or as ozonated water for washing, 
cleaning, and sanitizing fresh produce. The product has various 
postharvest benefits, which include extending the shelf life of treated 
produce, ethylene removal, control of postharvest diseases, and 
delaying spore growth and development in decayed fruit. It is easily 
applied to disinfect packing house facilities, such as cold rooms or 
packing areas, by ozone fumigation or spraying ozonated water. 
Applications of ozone are diverse and include fresh fruits and 
vegetables. Packaging materials are also disinfected and sterilized using 
ozone in the processing plant. While not as dangerous as MB or 
phosphine, ozone is also potentially fatal for humans. Because ozone is 
sometimes used in storage and transport spaces that workers may enter, 
the equipment used to apply ozone gas is designed so as not to emit 
ozone at >0.3ppm, which is the 15-min exposure limit for humans 
established by OSHA in the United States (the 8-h limit is 0.1 ppm). 



4- High Temperatures/Heat Treatments 

There are several disinfection treatments against diseases and pests, among 
them hot water treatments at temperatures from 45°C to 55°C for periods of 3–
90min, and vapor heat treatments at temperatures from 43°C to 47.5°C with 
saturated humidity for periods of 10min–8.75 h. These treatments can be used 
to control some diseases and insect pests and are usually done prior to packing. 
However, some of these combinations of temperature/exposure time are 
injurious to many products. Higher temperatures and shorter durations are 
usually used to control decay pathogens, and lower temperatures for longer 
durations are commonly used for insect control. Specifically for mango, hot 
water treatment at 46.1°C for 65–90min, depending on fruit weight, is used as 
a quarantine treatment against fruit flies. This treatment is carried out at the 
beginning of the packing line outside the packing area. Pallets of fruit in 
plastic field lug boxes immersed in large tanks of heated water with the system 
computer-controlled so that the water temperature fluctuates minimally during 
treatment (Fig. 9.36). The packing house must be completely isolated with 
netting to eliminate pest entry and prevent the fruit from being reinfested. A 
hot water treatment used to control anthracnose decay on mango prior to 
packing uses immersion in 48–55°C water for 3–20 min. 



5- Low Temperatures 

Cold treatments can also be used for quarantine disinfestation for some 
fruits such as citrus and grapes following the recommendations of the 
importing countries (e.g., United States and some European countries). 
Fresh commodities from areas infested with the Mediterranean fruit fly 
are require to be cold treated. Fruits are exposed to a combination of 
temperatures and exposure times ranging from 10 days at 0°C, 11 days 
at 0.6°C, 12 days at 1.1°C, 14 days at 1.7°C, and 16 days at 2.2°C. The 
length of exposure may increase based on the size and the nature of the 
fruit. Strict temperature monitoring is needed to comply with the 
requirements of treatments. Keeping records of temperature and 
duration are required. Some drawbacks of cold treatment protocol is the 
appearance of low temperature disorders or chilling injury to crops that 
are sensitive to low-temperature exposure. 





Degreening 



Degreening 

 
Ethylene gas used for degreening is sold in compressed gas cylinders 

containing slightly less than 100% ethylene and has a mild sweetish 
smell. Some packers are utilizing ethylene generators. Though non-
toxic, ethylene can cause asphyxiation under very high 
concentrations as the gas displaces oxygen in the atmosphere.  
Ethylene is explosive at concentrations between 3.1% and 32% (by 
volume) in air.   

These are extremely high concentrations (3.1% = 31,000 ppm) 
compared to normal citrus degreening concentrations of about 5 
ppm but may occur through accidental increases in ethylene flow or 
leaks in ethylene lines or regulators.  Occasionally, one reads of an 
ethylene ripening room exploding that tragically kills and/or injures 
people. These serve as potent reminders that safety considerations 
are important when dealing with ethylene.  Be sure to follow these 
important safety rules when working with ethylene: 





Do not move compressed gas cylinders without 

the cover cap in place (it protects the valve).  

Only remove the cap when the cylinder is in 

place and ready to be used.  There are vivid 

stories of cylinders, turned into a rocket when 

the valve stem breaks. 

Securely fasten cylinders to walls, holding cages 

or other non-tip structures. 

 



Degreening rooms designed to load pallet bin stacks so that wall ducts in 
the back of the room direct air to channels formed by the pallets and 
avoid wasted short-circuited air. 















Grading 






































