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Relevance/why we want to 
increase value

■ Opportunity to add value/earn money

■ Conducting initial pro develop to decrease the burden

■ Picture

■ Producing shelf-stable acidified canned foods can help to add value to 

produce and help to increase markets, extend the agricultural season and 

reduce waste. However, in order to successfully sell and distribute shelf 

stable products, such as salsas, sauces and/or acidified pickled products, 

processors must comply with the Code of Federal Regulations (21CFR114). 

This project identified developed 12 shelf-stable acidified canned food 

recipes and converted them into scale-appropriate product formulations, 

established the appropriate food safety controls, and all had product 

formulas reviewed by a regulatory approved Process Authority to issue a 

validated scheduled process for commercial use.
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Manual

Availability 
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the project 

Challenges in 
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Project Goal 
and 

Expected 
Outcomes 

Goal: The overall goal of this project is to increase 
the production of specialty crops through value-
added production. 

Objective 1: Identify 12 minimally processed value-
added products that optimize the usage of specialty 
crops. Develop 12 shelf-stable products that 
optimize the use of specialty crops to increase 
utilization, reduce waste and extend the agricultural 
season of specialty crops that grow well in the 
Massachusetts climate zone.

Objective 2: Validate the product formulations to 
ensure that the proper process controls and 
regulatory compliance are regulatory compliant to 
meet the proper food safety parameters utilizing 
scale appropriate process controls oriented to small 
scale production.

Objective 3: Extension Education and Evaluation; 
Research outcomes identified from this project will 
be translated for use by stakeholders through a 
variety of extension activities.
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Introduction to the CFR
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Code of Federal Regulations Title 21 Section 114
■ Acidified foods shall be so manufactured, processed, and packaged that a finished equilibrium pH 

value of 4.6 or lower is achieved within the time designated in the scheduled process and 

maintained in all finished foods.  

■ Manufacturing shall be in accordance with the scheduled process. 

■ Acidified foods shall be thermally processed to an extent that is sufficient to destroy the vegetative 

cells of microorganisms of public health significance and those of nonhealth significance capable of 

reproducing in the food under the conditions in which the food is stored, distributed, retailed and 

held by the user. 

■ The scheduled process shall be established by a qualified person who has expert knowledge 

acquired through appropriate training and experience in the acidification and processing of acidified 

foods.

■ A commercial processor, when first engaging in the manufacture, processing, or packing of acidified 

foods (AF) or low-acid canned Foods (LACF) shall register and file with FDA information including the 

name of the establishment, principal place of business, the location of each establishment in which 

that processing is carried on, the processing method, and a list of foods so processed in each 

establishment (21 CFR 108.25(c)(1) and 21 CFR 108.35(c)(1))
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Steps to Create an 
Acidified Food 

1. Obtain a Scheduled Process from 

a qualified personnel

2. Register the facility where 

the product is being produced with 

the FDA

3. Register the product with the FDA

4. The producer must attend a 

Better Process Control Schools for 

acidified foods

This Photo by Unknown Author is licensed under CC BY-NC-ND
7UMass, Food Science Extension. August 21, 2019.

http://www.feelslikehomeblog.com/2009/06/homemade-apple-butter/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Project Update 
Formulas Created Sizes (oz)

Apple Butter 8 & 16

Bread and Butter Pickles 8 & 16

Bruschetta in a Jar 16

Cranberry Sauce 8 & 16

Diced Tomatoes 16, 32, & 64

Dill Relish 8 & 16

Jalapeno Tomato Salsa 16

Pickled Asparagus 8 & 16

Pickled Beets 8 & 16

Pickled Carrots 8 & 16

Pickled Dill Beans 8, 16, & 32

Pickled Radishes 8 & 16

Pickled Turnips 8 & 16

Red Hot Sauce 8

Zucchini Pickles 8 & 16
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Understanding the 
process of the 
project 

Converting to 
gram weight

Testing

Obtaining a 
scheduled 
process 
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Creating the Formula
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Converting to Gram Weight
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Taking Measurements 
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Procedure of Project 

▪ After receiving scheduled 

process 

▪ Register with FDA 
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Process of Project – Example Dilly Beans 08062016

Ingredients Source
Ingredient 
Cost/lb Percent Weight (g) Formula Cost/lb  

Green Beans, fresh Pilot Plant Market $                   1.99 37.91% 1065.00 $                  0.75 

Vinegar, white distilled 
5% acidity

Pilot Plant Market
$                   0.29 42.22% 1186.00 $                  0.12 

Water, tap water Tap $                      - 16.70% 469.00 $                     -

Salt, kosher Pilot Plant Market $                   0.37 1.77% 49.70 $                  0.01 

Red Pepper, flakes dried Pilot Plant Market $                   7.68 0.11% 3.03 $                  0.01 

Dill Sprigs, fresh Pilot Plant Market $                 14.00 0.53% 14.86 $                  0.07 

Garlic, minced Pilot Plant Market $                 29.72 0.76% 21.40 $                  0.23 

Total 100.00% 2808.99 $                  1.19 
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Process of Project – Example Dilly Beans 08062016

8oz Jars Triplicate 1 Triplicate 2 Triplicate 3
pH brine: 3.5 3.6 3.5
average: 3.5

pH solids: 3.6 3.6 3.6
average: 3.6

pH equilibriated: 3.5 3.6 3.6
average: 3.6

water activity: 0.9712 0.9791 0.9729
average: 0.9744

Notes:13lb raw turnip pre slice
refrigerated 3:30p

Sensory:nice sweet and sour flavor, more mild than beets
nice crunch like pickles
good mouth feel

▪ Replicate three times to show 

reproducibility 

▪ Noting sensory aspects 

▪ Ensuring that the CFR 

standards are met 

▪ pH below 4.6 

▪ Water Activity above 0.85
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School	of	Food	and	Agriculture	
	 	 	 	 	 	 	 	 	
	

MAINE’S	LAND	GRANT	AND	SEA	GRANT	UNIVERSITY	

December 28, 2017 

 

Ryan Claudino 

100 Holdsworth Way  

Amherst, MA  01003-9282 

INVOICE # 3233 
 

Dear Ryan: 

 Following are the results of the analyses performed on the samples sent to us for testing: 

SAMPLE    pH   WATER ACTIVITY @ 25 C 

 

1) Dill Relish    3.64         0.975 

2) Dilly Beans    3.59         0.985 

 

Test Results: 

Based on the pH results, you met our recommendations of an overall product pH level of 4.20 or 

below for water bath processed products. You must follow our processing method changes and critical 

factors below to ensure the microbiological safety of your products. 

Processing Methods:   

You must follow Good Manufacturing Practices: 

http://www.fda.gov/Food/GuidanceRegulation/CGMP/default.htm. 

You must also become familiar with the new FDA Food Safety Modernization Act changes to 

foods safety regulations, which will impact most businesses:  

http://www.fda.gov/Food/GuidanceRegulation/FSMA/.  If you are processing food products, you must 

register your facility with the FDA: 

https://www.fda.gov/Food/GuidanceRegulation/FoodFacilityRegistration/ucm2006831.htm.  

 

 

Please make the following changes to your processing methods, which can ensure your product 

safety:   

o Ensure proper sanitation methods.  This website links to a sanitation fact sheet that may 

be helpful to follow proper sanitation practices: http://edis.ifas.ufl.edu/fs077.    

o Use food grade detergents, sanitizers and use the concentration recommended by the 

manufacturer for sanitizing food contact surfaces.  If you decide to use bleach as a 

sanitizer, be sure to purchase “Germicidal Bleach” and do not exceed 200 ppm for food 

contact surfaces.  The concentration needs to be checked with test strips.   

o Any containers that come in contact with your ingredients/food product must be made of 

food-grade materials.   

o The hot fill temperatures must be monitored with a calibrated thermometer and 

documented in your batch records. 

Scheduled Process 

▪ Contains information about

▪ Sizes allowed to produce

▪ Processing method

▪ Any relevant safety 

measures 
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Scheduled Process

Processing Methods & 
Critical Factors
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Disclaimer

CAUTION – DO NOT CHANGE!!!

You must follow this process exactly as it is written 
to maintain food safety 

Please note, you are accepting these

recipes under the known expectation

that you will not change any of the

formulations as making any changes to

these products can introduce a food

safety hazard.
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Manual
▪ General set up 

– Introduction to the project 

– The acidification method

– Understanding the material 

– Section for each recipe 

■ Each Recipe 

– Cover Sheet 

– Standard Operating Procedure 

– Scheduled Process 

– FDA Registration Template

– Any Notes about the Formula 
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Dilly Beans 
Acidified Food  

 
 
 
Date Developed: 12/28/2017 
 
100 Holdsworth Way  
Amherst, MA 01003-9282 
 
 
 
 
Sizes: 32 oz, 16 oz, 8 oz  
 
 
 
 
 
 

Ingredients          By Weight (%) 
Green Beans    37.91% 
White Vinegar    42.22% 
Water      16.70% 
Salt      01.77% 
Dried Red Pepper   00.11% 
Dill Sprigs      00.53% 
Garlic Cloves    00.76% 
 
Total      100% 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Critical Factors  
 
Max pH < 4.20 

Fill Temperature > 100°F  
Water Bath Can Time: 10 min 
 
Product pH: 3.59 
 
Product Water Activity: 0.985 
 
 
 
 
Procedure  

1. Cut ends off green beans  
2. Chop dill and garlic  
3. Pack green beans into jars  
4. Bring all ingredients except green 

beans to a boil (212°F)   

5. Fill jars with brine at 180°F 
6. Thermally process in water bath for 

10 minutes at 212°F 
 

 
 
 
 
 
 
 

 

Name of Product 

Date and Place Developed 

Actual Product pH & AW

Skeleton Procedure

Critical Factors 

Possible Sizes 

Formula by Weight 

Category of Product 

Cover Sheet  

08162018
Identification Number  

CAUTION – DO NOT CHANGE!!!

You must follow this process exactly as it is written 
to maintain food safety 

Warning Statement
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CFR 21 Guidelines for Dilly Beans:   
-          pH under 4.6  
-          Water Activity above 0.8500   

 

Standard Operating Procedure 
Name of Product CFR Requirements

SOP

Ingredients by Percentage

Instructions for Processing Method
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SAMPLE    pH   WATER ACTIVITY @ 25 C 
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2) Dilly Beans    3.59         0.985 

 

Test Results: 

Based on the pH results, you met our recommendations of an overall product pH level of 4.20 or 
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You must follow Good Manufacturing Practices: 

http://www.fda.gov/Food/GuidanceRegulation/CGMP/default.htm. 
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Please make the following changes to your processing methods, which can ensure your product 
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o Ensure proper sanitation methods.  This website links to a sanitation fact sheet that may 

be helpful to follow proper sanitation practices: http://edis.ifas.ufl.edu/fs077.    

o Use food grade detergents, sanitizers and use the concentration recommended by the 
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Scheduled Process 

▪ Contains information about

▪ Sizes allowed to produce

▪ Processing method

▪ Any relevant safety 

measures 
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FDA Form 
2541e 

■ Extensive Government form 

■ Uses information from 

scheduled process 

■ Filed after receiving 

approval from FDA for facility 

registration 
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FDA Form 2541e – Example Dilly Beans 08062016 
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FDA Form 2541e – Example Dilly Beans 08062016
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Dissemination
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Thank you
■ MA Department of Agriculture, Specialty 

Crop Block Grant

■ UMASS Food Science Department

■ UMASS Experimentation Station

■ UMASS Honors College Program

■ Franklin County Community 

Development Center, Food Processing 

Center

■ Commonwealth Kitchen
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Questions and Comments Please! 
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