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Learners’ Objectives

• Recognize potential sources of 

contamination during the grading, 

packing and storing of fresh produce.
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Topics

• Packing House Water

• Pest Management

• Sanitation
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Packing House
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Avoid Mechanical 

Injury



Postharvest and Processing Water
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Poor management at a critical point is 

capable of magnifying an error in sanitation 

or hygiene control.



Areas to Monitor

• Dump or soak tanks

• Washing lines
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Wash-water Quality
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Wash Water and General 

Chlorine Recommendations

• Water in direct contact with produce should meet U.S. 
EPA  MCLG microbial drinking water quality standards.

– Generic E. coli negative test or below detection limit.

• Maintain free chlorine levels between 100 to 150 parts per 
million.

• Maintain pH between 6.5 and 7.5.

• Drain tanks often (e.g., daily) and refill with clean water.

• Use self-cleaning screens in dump tanks to remove large 
debris and organic matter.
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Pest Management

• Pest control traps and bait stations 

should be stationed inside and outside 

the facility at key locations.

• Measures are taken to exclude 

animals/pests from facilities.

• Established pest control program with 

service reports will be maintained.
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Bird Droppings on Belt



Can You Use These?
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Animal control is important!
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Pest Control Trap Placement
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Packing Line



Sanitation in the Packing House: 

Accumulated Pathogens

• Microbes survive and grow on surfaces that 
remain wet (brush/sponge rolls; floors).

• When plant material is in contact with 
surfaces:
– waxes and plant sap accumulate.

• Partially decayed plant material:
– sticks to surfaces

– is loaded with microbes.

• Use of dump tanks:
– Pathogens can accumulate during packing.
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Biofilms

• Biofilms are sticky to slimy 

accumulations of fungi and bacteria that 

accumulate on wet surfaces.

• Plant residues + moisture + microbes + 

warm temperatures = biofilms.

• Sanitizers will prevent their formation, 

but do not penetrate existing biofilms.
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Sanitation in the Packing House

• Maintain constant sanitizer levels in dump 

tanks and spray washers.

– Regularly check automated equipment during 

packing.

• Sanitize facilities and equipment regularly.

– Daily:  Change dump tank water, packing line 

equipment (particularly areas that remain wet), 

floors, drains and breakrooms/bathrooms.

– Monthly or between loads in the cold room:  floors, 

walls, ceilings, refrigeration coils, doors and 

curtains.
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Chlorine/ORP System

Ozone System

Pathogen Control 

in Packing House



Sanitation in the Packing House

• Discard fruits and vegetables that fall on 

the floor.

• Exclude animals (domestic or 

otherwise) from packing house.

• Prepare cartons only as needed.
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Sanitation in the Packing House 

(cont’d)

• Remove fruit and vegetable culls and 

debris promptly.

• Provide restrooms and hand-washing 

stations.

• Maintain sanitation records.
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Use Gloves on the Packing Line



Temperature Management

• Low temperatures supplement good 

sanitation practices.

• Avoid delays that postpone cooling.

• Consider:

– time from harvest to packing house

– time from arrival to cooling of produce

–speed of cooling and final temperature
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Packing in Cold Room



Temperature Management 

(cont’d)
• Cooling method

– forced-air, hydrocooling, vacuum cooling, 

package and top icing

– 7/8 cool (7/8 of field heat removed before 

storage or transport)

• Proper hydrocooler management

– water sanitized continuously

– incomplete cooling = wet, warm produce = ???
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Temperature Management 

(cont’d)
• Storage and transport temperatures:

– Optimum temperatures for fruits and 
vegetables range from 32°F/0°C to 
59°F/15°C.

– Most human pathogens grow slowly or not 
at all below 45°F/7°C.

– Listeria monocytogenes is a special 
concern in refrigerated environments.

• Maintain records of temperature 

management.
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Procedures for Cleaning Room 

and Equipment

• Empty and sweep cold rooms.

• Pre-rinse equipment or walls.

• Visually inspect surfaces.

• Apply appropriate cleanser.

–Scrub from top, downward.

• Do not allow cleanser to dry on surfaces.

–Rinse from top, downward
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Procedures for Cleaning Room 

and Equipment (cont’d)

• Visually re-inspect surfaces.

• Apply a high level sanitizer according to 

label directions.

– Let stand for 20 minutes.

– Rinse with potable water.

• Apply regular level sanitizer according 

to label directions.

– Rinse with potable water.
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Final Steps

• Clean and put 

away supplies.

• Document cleaning 

practices.

• Periodic QA 

inspection/swabs.

• Have regular 

training for 

employees.
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Cleaning and Sanitizing the 

Packing Line
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Cleaners and Sanitizers

• Major classes of cleaning agents:

– Steam

– Hot water

– Radiation (UV, gamma, x-ray, e-beam)

– Chemicals

• Halogens (chlorine, iodine, bromine)

• Quaternary ammonium compounds (quats)

• Acid sanitizers

• Hydrogen peroxide

• Ozone

• Impregnated surfaces
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Accountability—someone in 

charge at all levels (field, 

packing facility, distribution 

center, transport operation)—is 

essential for a successful food 

safety program.  

Good Agricultural Practice (GAPs)

# 8: Manage



Reduce Vulnerability

• Identify crops & procedures most likely 

associated with food-borne illness.

• Develop procedures that will reduce the 

risk of an outbreak of food-borne illness. 

• Monitor procedures to keep produce 

safe.

• Verify your produce is consistently safe.
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Summary
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• Avoid Mechanical Injury

• Monitor Water Quality 

• Pest Management 

• Packing House and Line Sanitation

— Biofilms

— Plant Residues

• Sanitation While Working on the Line

• Cold Room Sanitation and Temperature   

Management

• Cleansers and Sanitizers



Resources 
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• ―Guide to Minimize Microbial Food Safety Hazards for Fresh 
Fruit and Vegetables,‖ USDA 1998.

• 2002 NCSU.  ―Series of Good Agricultural Practices for the 
Production and Handling of: Guides.‖
• ―Commodity Specific Food Safety Guidelines for the 
Production and Harvest of Lettuce and Leafy Greens,‖ May 24, 
2007.

• ―USDA Good Agricultural Practices & Good Handling 
Practices.‖
• ―Audit Verification Checklist,‖ USDA.

• ― Chlorine Use In Produce Packing Lines,‖ University of 
Florida IRREC, 1999.

• ―Testing/Monitoring/Sanitation Equipment & Supplies,‖ Fresh 
Produce GAPs/GMPs Workshop, University of Georgia, 2004.

• ―Fresh Produce Food Safety Training Program for the 
Southeast,‖ University of Florida, 2001.


