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Upcoming Webinars

 March 22 - What does Time Temperature Control
Mean for Food processors/Entrepreneurs?

- Byron Chaves-Elizondo, assistant professor and Extension food safety specialist,
University of Nebraska Lincoln

 March 29 — Food Safety Considerations in
Organic Produce

- Londa Nwadike, associate professor, Kansas State University and University of Missouri
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 Please complete the short online survey
that will be emailed to you after today’s
webinar. It will take just a couple minutes!

* Be sure to sign up for an opportunity to win a
prize in the drawing. After submitting the
survey, a form to fill out with your
name/address will appeatr.

Acknowledgement: This project was supported by the U.S.
Department of Agriculture’s (USDA) Agricultural Marketing
Service through 21SCBPND1069. Its contents are solely the
responsibility of the authors and do not necessarily represent
the official views of the USDA.
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March 15

Safely Using a Steam
Canner to Preserve the
Bounty of the Harvest

Barbara Ingham, professor of Food Science and Extension food safety
specialist, University of Wisconsin-Madison




The Bounty of the Harvest

What acidic food do you most enjoy canning at home?
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pH, Heat, and Safe Home-Canned Foods

Acid or Acidified Foods

« High acid (pH 4.6 or below) will ensure that spores of Clostridium
botulinum will not germinate

* Heat is required to destroy vegetative cells of pathogens and
Sspoilage organisms

v Yeasts and mold are destroyed with heat

v. Heat processing also removes air
entrapped in the product and in the
headspace, allowing a vacuum seal to
form on cooling



Boiling Water Canners

« Used for naturally acid foods (most fruits) or
aclidified foods (pickles, salsa)

 Jars sit on a rack surrounded by bolling
water (1-2”of water covering jars)

« Used with a tight-fitting lid
 Processes food at ~212° F

Adjust processing time for elevation.

Use a research-tested recipe.
National Center for Home Food Preservation
https://nchfp.uga.edu




What if..... When home canning naturally acid
: | - or acidified foods you didn’t have to:

 Walit for all that water to boil?
e Use so much water?

What about.... an Atmospheric Steam Canner
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USDA award to the National Center for Home Food Preservation. 2011 — 2015 (subaward to University of Wisconsin for steam canning research)



Comparative Research: Boiling Water Canners,
Atmospheric Steam Canners

Boiling water canning:
-Jars are immersed in boiling water
-16 quarts water are heated

Steam canning:

-Jars sit on a rack over boiling water,
surrounded by pure steam

~2 quarts of water are heated




How do boiling water or steam heat jars In

the canner?

Tomato juice:
Quarts, pints,
half pints




Heat Distribution in a Boiling Water or Steam Canner

« Tomato Juice — filled hot (~180°F) or room temp (~75°F) into warm jars
* Quarts (7), Pints (8), Half Pints (8)

* Probes at varying depths recorded heating patterns in the canner

1 2 3 1 2 34
Time to reach processing temperature - Quart Jars JI ‘
Boiling Water Canner Steam Canner
Preheat 75 Fto 180 F 22min 75Fto210F 12 min* ’ 1{4
) et heode Ak
180 Fto 210 F 10 min*

*BW canner range 6 — 11 minutes (54 trials)
*AS canner range 9 — 12 minutes

Results:

« The time to preheat the water in a BW canner adds significantly to the overall process time.

» The longest total process time was observed when each canner was operated at ‘full capacity.’ All
subsequent trials were conducted with full canners.



Temperature (degrees F)

Heat Distribution in Canner

7 Quart Jars Room Temp Juice (ASC)

250
Canner at room temp (RT) 1
200 < " <
7 Quart jars filled with RT 1
juice added w2
5o First  Full N 3|
Steam Steam s J
100 -~
50
Results: Heat distribution within each canner was very consistent
O T T T T T T T T T 1
0:00:00 0:02:53 0:05:46 0:08:38 0:11:31 0:14:24 0:17:17 0:20:10 0:23:02 0:25:55 0:28:48

Time



Home Canning in Steam vs Boiling Water

4 Food Products / 2 Canner Types

Tomato juice, cranberries in heavy syrup, applesauce — pint jars
chocolate raspberry dessert sauce — half pint jars

« Use tested recipes approved for Boiling Water canning

* While heating, measure the temperature of the heating
medium in the canner and the temperature inside the |
jar (cold spot)

 Test for vacuum seals once cool

=>Is the food safe”? Calculate the ‘process lethality’.



Calculated Thermal Process Lethality
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0:00:00 0:07:12 0:14:24 0:21:36 0:28:48

Time

Process lethality can be compared across runs to determine how to adjust
tested recipes for use in an Atmospheric Steam Canner.



Research Results

« Canner temperature is important to process lethality — boiling
water or pure steam (212° F)

 The rate of food product heating was not different in a boiling
water vs steam canner

« Asignificant portion of the process lethality was during cooling
(~50-95%) for each canner type, especially for short process
times

« Either process yielded jars with strong vacuum seals — 20 to
25 psi (across 87 jars tested).

Reference: P. Willmore, M. Etzel, E. Andress, and B. Ingham. 2015. Home Processing of Acid
Foods in Atmospheric Steam and Boiling Water Canners. Food Protection Trends. 35:150-160.




Guidelines for Safely Using a Steam Canner for Home Food
Preservation

A Steam Canner may be used to safely can high acid foods as long
as all of the following conditions are met:

v' Choose an up-to-date, research-tested recipe.
v Prepare jars and food according to a tested recipe.
v' Ready the canner — preheating optional for a steam canner.

v To ensure you are processing at the correct temperature, vent for 1 full
minute before timing the process.

v Adjust process time for elevation as you would for a boiling water canner.
v’ Limit process time to 45 minutes or less.

v' Mixing jar sizes is OK, stacking jars is not.
v’ After processing, allow jars to air-cool undisturbed.

NOTE: Research results apply ONLY to dome-style canners; we did not test other steam canner styles.



Research into Action: Hot-Packed Crushed Tomatoes

Select fully ripe tomatoes. YUM!

Rinse, trim, and dip into boiling water to remove skins. Core.

Quarter or slice tomatoes and place in a kettle to quickly heat to boiling while crushing.
Simmer 5 minutes once all tomatoes are added.

A

While tomatoes simmer, wash and rinse canning jars. Keep jars hot and ready for filling. HINT:
use a dishwasher or Nesco roaster. Jars do not have to be pre-sterilized.
6. Add required acid to clean, hot canning jars. [Salt and sugar are optional.]

Citric acid: Y5 teaspoon per quart Y, teaspoon per pint
Bottled lemon juice: 2 Tablespoons per quart 1 Tablespoon per pint
7. Fill prepared jars with hot tomatoes, leaving % inch headspace.
8. Apply 2-piece lids and place filled jar on rack in canner above simmering water.
9. Once canner is full, place dome lid on canner and turn heat to HIGH.
10. Bring water to boiling. Watch for steam venting. Vent for 1 minute!
11. Once venting is complete, begin timed process. Heat may be turned down but canner must
vent during entire timed process. [Don’t forget to adjust process time for elevation!]
Pint Jars 35 minutes (0 — 1,000 feet) 40 minutes (1,001-3,000 feet)

12. Remove processed jars and allow to air cool, undisturbed. Check for seals.
https://nchfp.uga.edu/how/can_03/tomato_crushed.html




Research into Action: Strawberry Jam

4 Cups crushed berries 2 Tablespoons bottled lemon juice
4 Cups sugar 1 box powdered pectin (or 1/3 cup bulk)
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10 Bring water to boiling. Watch for steam venting. Vent for 1 minute!
11. Once venting is complete, begin timed process. Heat may be turned down but canner |

Half Pints or Pints 5 minutes (0 — 1,000 feet) 10 minutes (1,001-3,000 feet)
12. Remove processed jars and allow to air cool, undisturbed. Check for seals.
https://fyi.extension.wisc.edu/safefood/recipes/

Rinse ripe berries, trim and crush. Measure 4 cups and place in kettle.

Add pectin and lemon juice to kettle and stir to combine.

Quickly bring fruit/pectin mixture to a full rolling boil, stirring constantly.

Add sugar, return to a boil and boil 1 minute.

Remove from heat. To prevent fruit from floating, allow to stand — skim foam if desired.

Clean jars and 2-piece lids. Keep warm. [Note: lids are clean but not heated prior to use.]
Fill warm jars* with hot jam, leaving %" headspace. *For best keeping quality, pre-sterilize jars before use.

Place filled jars on rack in canner above simmering water.

Once canner is full, place dome lid on canner and turn heat to HIGH. ) i
Making Jams, Jellies

during entire timed process. [Adjust process time for elevation!]

P55 S S




Canning Tips
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* Don’t believe everything that you read on the in

if it seems too good to be true, it probably is

Seek out trusted sources for information

Stay up to date

7 e
(}(ummq a bushel (Lf tamatoes
o B SRR

Enjoy the bounty of the harvest!

S

Try a new gadget and use a steam canner to safely preserve high acid
foods such as sauces, fruits, pickles, and jellied fruit products.



Resources

Safe Canning Recipes
1 National Center Home Food Preservation https://nchfp.uga.edu

O North Central food safety network search NCFSEN
d Wisconsin Safe Food Preservation series
https://fyi.extension.wisc.edu/safefood/recipes/

Steam Can it Right NCFSEN web page (guidelines for steam canning)

Additional questions? Contact: Barb Ingham, University of Wisconsin-Madison
Email: bhingham@wisc.edu
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Nondiscrimination Statement

NDSU does not discriminate in its programs and
activities on the basis of age, color, gender
expression/identity, genetic information, marital
status, national origin, participation in lawful
off-campus activity, physical or mental disability,
pregnancy, public assistance status, race,
religion, sex, sexual orientation, spousal
relationship to current employee, or veteran
status, as applicable. Direct inquiries to Vice
Provost, Title IX/ADA Coordinator, Old Main
201, (701) 231-7708, ndsu.ecaa@ndsu.edu.
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n accordance with Federnl aw and U 5. Departrment of

Agricutture (USDA) civil rights regulations and policies, this

Institution is protdibited from discriminating on the basis of race,
color, national ongin, sex. age, dsability, and reprsal of retaliation
for prioe civil ights activity  (Not all prohibted bases apply to ol
programn )
Program information mary be made avallable in languages other
than English, Pecsons with dsabilties who require altermative
means of communication for program information (e.g., Bradle,
larpe priet. audictape. and American Sign Language) should
contact the responsible State or local Agency that administers
the program or USDAs TARGET Ceeter 2 (202) 720-2600 (voice
and TTY) or contact USDA through the Fedeml Relay Service ot
(BO0) 8778330,

To Se a program dacrmination complaint, 3 complainant shoukd
compiete a Form AD 3027, LISDA Program Discrimination
Complaint Form, which can be obtaimed online, from any USDA
office, by calling (866) 632-9092, cr by writing  letter acdressed
1o USDA. The letter must contain the compiainant's name,
address, Selophone number, and a written deacription of the
abeged dacriminatory action in sufficient detall 1o Inform the
Assistant Secsetary for Cail Fights (ASCR) sbout the nature and
date of an alleged chvi rights violation. The completed AD-3027
form or letter must e submtted to USDA by

L

U S, Departmwnt of Agriculture

Ofice of the Assistant Secretary for Civil Rights

1400 Independence Avonue, SW

Washington, D.C. 20250-9410; or

fax

(833 2561665 or (202) 690-7442

emait

program. intakedtusda gov

This institation is an equal opportunity provider.

ondorme & 1 ey fedwrnl y laa polticns y reguiscones de

Geeachon cvies 0wl Departamento de Agnoultrs de s

Estadon Unidos (USOA). sets natitucion tene prohibido
decomingg Por motvos de razs, cokor, onQen Nacional, sexo, edad
dacapacdad. venganas O represala nor ncty idades reskzadas e o
pacado rebconadas con los derechos cvikke (NG todos ios prnopos.
G prohibicstin splcwn 8 16008 ko8 programse)

Lo nformaciin del programs pusde seter daponibie an otros wdomes

ndemiia del ngiés. Las parsonas oon dacapacdades Gue raquaeran

Medion 3 COMNCECHN BTametnes para obierw rfomacdn

2Lrs ol programa (por senplo, Bradie, lelra agrandads. gratacen

deo sudo y lenguaje de sef\as amencans) deben COMUNCHrse CON

s agence salatal © locl responsatie Que sdminialrs o programa

0 con ol TARGET Canter del USOA ol (202) 7202000 (voz y TTY) o
comuncorse con of USDA & trivés del Bervcio Federnl de Ranamison

de normacon al (S00) B77.89

Para presentr una Quen por decrmnacion an of programa. ef
reciamants debe completar un formalanc AD 3027, Formulano de queja
por dacrmnacion del grograma del USDA, gue 56 puede ottens

o0 nea, on cuniguer oAcing del USDA. lamando of (866) 622. 9002,

© escnbiendo una carta diegds ol USOA. La certa debe contensr of
nombre, 18 drectdn y of nimero de Lelono dl recimants. y una
deacrgciin escritn de M mpuseta Scon dacrmnedors con wicnts
detalls pora riormar of Subsecetaro de Derechos Caviles (ASCR

Por sus iglas N QA s0bee  natraieza y Is facha O o presunts
viclacdn de 103 derechon civies. La carta o of formadane AD-3027
completade debe enverse al USDA por medio de:

corteo postal

US. Department of Agroubure

Office of B Assistant Secratary for Ol Pights

1400 Indepandence Avenus, SW

Washngton, DC, 20250-9410, 0

fac:

B33 2561005 o (207) 6007447,

oorteo alectrénice:

program intake@usda gov

522 institucidn ofrece iguaidad de oportunicades.


https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf
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