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Presentation Outline

• Overview of Value-Added Food Products and Processing Techniques 

• Product Concept and Kitchen/Lab Scale Product Development

• Basic Overview of Food Safety

• Food Safety for Shelf-Stable Foods

• Food Safety Regulations

• Food Safety Plan
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Overview of Value-Added Food Products and 
Processing Techniques 
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Value-added Products
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Value-added Products

6

Ref: Google Images

01/23/2024

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=3qojQxNXZoqJNM&tbnid=jW2RgRGCtee5iM:&ved=0CAUQjRw&url=http://gottheknack.blogspot.com/2012/05/see-why-i-made-switch-to-three-farmers.html&ei=hBOKU4a2EJDyoAS1hIGYCw&bvm=bv.68191837,d.cGU&psig=AFQjCNHBstUGIvi7kmH871nnvz1FBkNM6A&ust=1401644266330668
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=BsKjWcscwpCtFM&tbnid=9tmuC6yZQ922lM:&ved=0CAUQjRw&url=http://www.oilseedpress.co.uk/cake.php&ei=ZxSKU8HJOIb_oQSr9IE4&bvm=bv.68191837,d.cGU&psig=AFQjCNHdbNaMzNwPVOsRcgX1ePjjvuOHbA&ust=1401644502261598


Value-added Products
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Ref: WA Local Stores
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Value-added Products
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Ref: WA Local Stores
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Value-added Products
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https://www.bowhillblueberries.com/
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• What category do you want to sell your product in?

• Refrigerated or Frozen or Shelf stable

• Acid, Acidified, or Low Acid

• High moisture or dry

• Organic or not

• Natural or not, etc

Categorization of Product
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– Drying/Dehydration

– Smoking

– Canning

– Hot-fill-hold

– Others

Processing Techniques
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– Direct or Indirect heating

– Hot air 

– Temperature and humidity

– Rate of heat transfer 

– Rate of moisture transfer

– Final product moisture and water activity

Drying/Dehydration

1201/23/2024



– Hot-Fill-Hold

– Water-bath processing

– Steam tunnels

– Retorts

Thermal Processing
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– Salt

– Moisture Control

– Drying

– Smoke flavoring

Smoke Processing
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Overview

(process effects/efficiencies)

PROCESS

(formulations/interactions)Science

Technology

Has to make 
Business Sense

(to promote well 
being)

RAW MATERIALS

PRODUCTS

Safety & 
Regulations 
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• Health and Wellness
– Clean label
– Nutrition 
– Functional products
– Fruits and vegetables
– Whole grains
– Ancient grains
– etc 

• Partially cooked meals 
– Home cooking experience

• Customization

Current Trends
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Summary

Product Idea Licensed 
Processor

Business Plan

Product & Process 
Development

Marketing Plan

Formulation and 
Process Evaluation

Obtain a Processor 
LicenseFood Safety and 

Sanitation 

Processing Facility

Packaging and Labeling

Insurance
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Product Concept and Kitchen/Lab Scale Product 
Development
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• Define your product

• Why should somebody need you product?

• Who will buy this product?

• Where will you market this product?

• What is in it?

• What is the identity?

Concept of the Product
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• What category do you want to sell your product in?

• Refrigerated or Frozen or Shelf stable

• Acid, Acidified, or Low Acid

• High moisture or dry

• Organic or not

• Natural or not, etc

Categorization of Product
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• List out all the ingredients used in making your product

• Initially try to make the best product you can and document 
everything

Ingredients and Ingredient Functionality

21

 Ingredients (form, source, manufacturing info, 
quantities, percentages)

 Sequence of the use of ingredients (including any pre-
processing)

 Process (steps, time of each step, etc)

01/23/2024



• Make the product a few times in your kitchen (record 
everything each time)

• Keep a close eye on the variability of the raw materials       
(This is very critical)

Kitchen Recipe
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• Ingredients 
– Types (including detailed info of the source)
– Components
– Quantities (for a batch)
– Nutritional information
– Functionality
– Quality 
– Pre-processing information
– Specification sheets and all other relevant identity 

information
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Kitchen Recipe
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• Pre-processing details 
– cleaning, sorting, size reduction, pre-cooking, etc

– time of treatment

– size of the utensils/cooking pots used 

– keep very good records
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Kitchen Recipe
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• Processing
– size of the cookware used 

– process parameters (temperatures, times, mixing, pH, 
water activity etc)

– quality of the finished product before packing (pH, 
water activity, texture, taste etc)

– quality after the estimated shelf life period 

25

Kitchen Recipe
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• Taste tests (Sensory evaluation)

• Evaluate the final product for its sensory attributes

• Develop an identity for the product

• Make sure to evaluate this every time you make the 
product to ensure consistency

26

Kitchen Recipe
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FDA/USDA Regulations

• Check all the ingredients you are using in your product

• If your product needs testing, make sure to get the testing 
done by an appropriate authority

• Verify the classification of your product

• Make sure you have kept good records of all the 
ingredients and processing
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Basic Overview of Food Safety
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Microbes
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Microbes
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Microbes
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Microbes
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Microbes
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Preventing Growth of Microorganisms 
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• How do they survive and thrive?

• They take in nutrients and reproduce by dividing –
– one bacteria splits and becomes two bacteria, 
– two become four, four become eight ……
– Under ideal conditions, many types of bacteria can double 

every 20 minutes. 
– Potentially, one bacterium can multiply to more than 

30,000 in five hours and 
– to more than 16 million in eight hours.
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Preventing Growth of Microorganisms 
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Ref: BPCS Handbook, GMA

01/23/2024



36

What do microbes need?
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Water

Right Temperature

Nutrients

Right pH

Oxygen



Shelf Stable Foods
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HEAT

pH

Water Activity
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Heat – Safe Zone and Danger Zone
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Ref: http://ncfoodsafety.com/foodforthought/temperature.htm
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Food Safety for Shelf Stable Foods
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Shelf Stable Foods
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HEAT
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pH
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Acidic Neutral Basic
7.00.0 14.0

4.6Pathogens 
Don’t Grow
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Water Activity
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Ref: http://www.aqualab.com/education/water-activity-for-product-
safety-and-quality/

< 0.85

< 0.6
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Shelf Stable Products
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Acid
(Naturally Acid) 

Acidified
(pH < 4.6)

Low Acid 
(pH > 4.6)

Shelf   
Stable

Water Activity (<0.85) 
(preferably <0.68)

Water Activity 
(>0.85)

FDA CFR Title 21 
Part 113/114

Pat 108
117 – Subpart B
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Tomatoes - pH Values
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Roma Tomatoes
4.34

Beefsteak Tomato
4.54

Red Roma Tomatoes on Vine
4.42

Yellow Tomatoes
4.45

Tomatillo
3.81
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Peppers - pH Values
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Pasilla
6.65

Anaheim
5.47

Jalapeno
5.63

Habanero
4.94

Yellow Bell
4.91

Serrano
5.59

01/23/2024



pH values of Foods
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Description pH, Average ± Std. Dev.
Roma Tomatoes 4.34 ± 0.08
Tomatillo 3.81 ± 0.03
Carrot 6.22 ± 0.03
Green String Beans 6.18 ± 0.06
Brussels Sprouts 6.59 ± 0.06
Broccoli 6.54 ± 0.04
Ginger rhizome 6.04 ± 0.04
Zucchini 6.48 ± 0.03
Cucumber 5.92 ± 0.03
Celery 5.89 ± 0.02
Garlic Bulb 6.16 ± 0.00
Shallots 5.67 ± 0.02
White Onion 5.56 ± 0.00
Red Onion 5.60 ± 0.02
Pasilla Peppers 6.65 ± 0.04
Anaheim Peppers 5.47 ± 0.02
Red Bell Peppers 4.75 ± 0.0101/23/2024
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Acid
(Naturally Acid) 

Acidified
(pH < 4.6)

Part 114

Low Acid 
(pH > 4.6)

Part 113

Shelf 
Stable

Water Activity (<0.85) 
(preferably <0.68)

Water Activity 
(>0.85)

FDA CFR Title 21 
Part 113/114

(108/117 Subpart B, C)

Thermally Processed Shelf-Stable Food Products



Safe Process

• Once the concept of the food product has been developed, the recipe must be 
evaluated to ensure that a safe process is followed. 

• A “Process Authority” must be used to review the formulation and processing 
steps of an acidified or low-acid product. 

• BPCS (Better Process Control School)
The Better Process Control Schools (BPCS) certify supervisors of thermal 
processing systems, acidification, and container closure evaluation programs 
for low-acid and acidified canned foods. Each processor of low-acid or 
acidified foods must operate with a certified supervisor on hand at all times 
during processing.
• http://www.gmaonline.org/file-manager/Events/Bro_BPCS-011411.pdf
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Recent Recall
• Dukarani Food Processing Products Recalled for Botulism 

February 16, 2017 by Linda Larsen

• The Minnesota Department of Agriculture is issuing a consumer advisory
for products made by Dukarani Food Processing because they may be 
contaminated with Clostridium botulinum. The toxin produced by this 
bacteria can cause paralysis and death. An issue with two fish- and 
vegetable-based sauces were identified during a routine inspection. No 
illnesses have been reported to date.

• MDA can’t verify that the sauces were processed properly, creating a 
potential botulism risk. In addition, a dry sesame seed and ground fish 
product (Benniseed) was made through an unapproved process and with 
an unapproved ingredient source.

49

Ref: https://foodpoisoningbulletin.com/2017/dukarani-food-processing-products-
recalled-for-botulism/
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• Homemade of Washington is recalling pickle and sauce products because 
they may have been improperly produced, making them a risk for 
Clostridium botulinum. The pH of the products is too high, according to 
sampling by the Washington State Department of Agriculture. And 
required records to support safe processing guidelines were followed were 
not available.

• The recalled products are packaged in clear glass bottles with metal caps. 
There are no lot codes or expiration dates. These products are recalled: 
Bread and Butter Pickles (16 oz./454 g); Icicle Pickles (16 oz./454 
g); Pickled Beets (16 oz./454 g); Chili Sauce (12 oz./340 g); Lite BBQ Sauce 
(12 oz./ 340 g); Medium BBQ Sauce (12 oz./340 g); Hot BBQ Sauce (12 
oz./340 g); and Horseradish BBQ Sauce (12 oz./340 g). They were sold 
from small retailers and fruit stands in Chelan and Douglas counties in 
Washington state. You can see pictures of product labels at the FDA web 
site.

50

Recent Recall

Ref: https://foodpoisoningbulletin.com/2015/homemade-
brand-pickles-and-sauces-recalled-for-botulism/
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• Food Processor Licensing 
(http://agr.wa.gov/FoodAnimal/FoodProcessors/licensing.aspx)

• Food Business in New Mexico, Nancy C. Flores and Jay Lillywhite. Guide E-510
• Food Processing Industry (SHARP) -

http://www.lni.wa.gov/safety/research/healthyworkplaces/food/default.asp
• Agriculture in Washington State (http://agr.wa.gov/AgInWa/)
• Washington Economy (http://www.netstate.com/economy/wa_economy.htm)
• WSU Food Processing (http://www.foodprocessing.wsu.edu/links.html)
• UGA Extension 

(http://www.caes.uga.edu/departments/fst/extension/EFS_SNFB.html)
• NDSU Extension (http://www.ag.ndsu.edu/foodent/entrepreneur/modules.htm)
• http://collaborate.extension.org/wiki/How_to_Start_a_Food_Processing_Business
• http://www.nyssfpa.com/
• http://county.wsu.edu/pierce/agriculture/business/Pages/default.aspx
• How to Start a Food Processing Business: 

http://collaborate.extension.org/wiki/How_to_Start_a_Food_Processing_Business

References
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• Creating new foods: The product developer’s guide 
(http://www.nzifst.org.nz/creatingnewfoods/project1.htm).

• Earle, M.D. (1997) 'Changes in the food product development process', Trends in Food 
Science and Technology; 8 (1) 19-24.

• Aaron L. Brody, John B. Lord.  2000. Developing new food products for a changing 
marketplace. CRC Press. 

• H. R. Moskowitz, I. S. Saguy, T Straus. 2009. An Integrated Approach to New Food 
Product Development. CRC Press.

• Stage Gate Process: http://mootee.typepad.com/innovation_playground/2008/03/the-
problem-wit.html

• Washington State Department of Agriculture (http://agr.wa.gov/) 

• Oregon Department of Agriculture (http://www.oregon.gov/oda/Pages/index.aspx) 

References

5201/23/2024

http://www.nzifst.org.nz/creatingnewfoods/project1.htm
http://mootee.typepad.com/innovation_playground/2008/03/the-problem-wit.html
http://mootee.typepad.com/innovation_playground/2008/03/the-problem-wit.html
http://agr.wa.gov/
http://www.oregon.gov/oda/Pages/index.aspx


5301/23/2024



5401/23/2024



Food Safety Plan and Basic GMPs
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Food Production Facility

Ingredients                      
(Raw and 

Processed)

People                      
(Regular and 

Irregular 
Traffic)

Environment
Customer 

GMPs and 
Prerequisite 

Programs

Process 
Preventive  

Controls

Avoid Cross-
Contact

Proper 
Package and 

Label

Sanitation 
Preventive 

Controls

Allergen 
Preventive 

Controls

Supply Chain 
Preventive 

Controls

Supply Chain 
Preventive 

Controls

Ref: Ganjyal and Coles. 2017. Preventive Controls for Human Food: An Overview. WSU Extension. Fact Sheet 
FS282E. https://research.libraries.wsu.edu/xmlui/handle/2376/12232?show=full 

Avoid Cross-
Contamination
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Developing the Food Safety Plan

Assemble the 
Food Safety 

Team

Develop the 
Overwiew of 

the Processing 
Facility

Thoroughly 
describe the 
product(s)

Develop a 
Flow Diagram

Develop appropriate 
Preventive Controls 

for the Identified 
Hazards

Conduct a 
thorough Hazard 

Analysis

Describe the 
process in 

details

Set the Parameters 
and Values for the 

Preventive Controls as 
Appropriate

Develop Written 
Procedures for 

Monitoring, Corrective 
Actions

Develop Written 
Procedures for 

Verification and 
Record Keeping
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Contents of a Food Safety Plan

Required
• Hazard analysis
• Preventive controls*
 Process, food allergen, 

sanitation, supply-chain 
and other 

 Recall plan*
• Procedures for 

monitoring, corrective 
action and verification*

Useful
• Facility overview and 

Food Safety Team
• Product description
• Flow diagram
• Process description

* Required when a hazard requiring a 
preventive control is identified
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Verification & 
   Record-keeping

Determining Preventive Controls is Systematic

Hazard 
Analysis

Preventive 
Controls

Parameters 
& Values

Monitor

Corrections
/ Corrective 

Action
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Food Safety Plan Format is Flexible
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Main Organizational Sections

1. Background 
information - optional

2. Hazard analysis
3. Preventive controls
4. Recall plan
5. Implementation 

procedures
Background 
Inform

ation
Hazard 

Analysis
Preventive 

Controls
Im

plem
entation 

Procedures
Recall Plan
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Presenter Notes
Presentation Notes
Image graphics are found in “Notebook Image Graphics” file
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girish.ganjyal@wsu.edu
509-335-5613

www.foodprocessing.wsu.edu

Thank You

mailto:girish.ganjyal@wsu.edu
http://www.foodprocessing.wsu.edu/
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