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Using a food thermometer is the only reliable way to 
ensure safety and to determine desired doneness of meat, 
poultry, and egg products. These foods must be cooked 
to a safe minimum internal temperature to destroy any 
harmful microorganisms that may be in the food. One 
benefit of using a food thermometer is avoiding over-
cooking your food. 

Doneness refers to food cooked to a desired degree 
and indicates the sensory aspects of food such as tex-
ture, appearance, and juiciness. Unlike the temperatures 
required for safety, these sensory aspects are subjective. 

Many people believe that visible indicators, such 
as color changes, can be used to determine if foods are 
cooked to a point where microorganisms are killed. 
However, recent research has shown that color and tex-
ture indicators are unreliable. For example, ground beef 
(hamburger) may turn brown before it reaches a tem-
perature where microorganisms are killed. A consumer 
preparing ground beef patties and using the brown color 
as an indicator of doneness is taking a chance that micro-
organisms may survive. Ground beef cooked to 160oF is 
safe, regardless of color. 

Types of Thermometers

Food thermometers come in several types and styles, 
and vary in level of technology and price. It is important 
to follow the instructions for the specific food thermom-
eter you’re using. 

Bimetallic-coil Thermometers

These thermometers contain a coil in the probe 
made of two different metals bonded together that have 
different rates of expansion. The coil, which is connected 

to the temperature indicator, expands when heated. This 
food thermometer senses temperature from its tip and 
up the stem for 2 to 2 ½ inches. The resulting tempera-
ture is an average of the temperatures along the sensing 
area. These food thermometers have a dial display and 
are available as oven-safe and instant read. 

Instant Read Bimetallic-coil Thermometers or Dial 
Instant-Read Thermometers (not Oven Safe)

This food thermometer quickly measures the tem-
perature of a food in about 15 to 20 seconds. It is not 
designed to remain in the food while it is cooking in the 
oven, but it should be used near the end of the estimated 
cooking time to check for final cooking temperatures and 
prevent overcooking. For accurate temperature measure-
ment, the probe of the bimetallic-coil thermometer must 
be inserted the full length of the sensing area (usually 2 
to 3 inches). If measuring the temperature of a thin food, 
such as a hamburger patty or boneless chicken breast, the 
probe should be inserted through the side of the food 
so that the entire sensing area is positioned through the 
center of the food.

Purchase a model that can be calibrated. Check the 
manufacturer’s instructions.

Meat Thermometer or Oven-safe Bimetallic-coil 
Thermometers 

This food thermometer is designed to remain in 
the food while it is cooking in the oven, and is generally 
used for large items such as a roast or turkey. This food 
thermometer is convenient because it constantly shows 
the temperature of the food while it is cooking. These 
thermometers can take as long as one to two minutes to 
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register the correct temperature if not left in the food 
while cooking. 

The bimetal food thermometer can accurately mea-
sure the temperature of relatively thick foods (such as 
beef roasts) or deep foods (foods in a stockpot). Because 
the temperature-sensing coil on the stem is between 2 to 
2 ½ inches long and the stem is relatively thick, it is not 
appropriate to measure the temperature of any food less 
than 3 inches thick. The temperature should be taken in 
a second place, and even third area, to verify the temper-
ature of the food. Each time the thermometer is inserted 
into the food, let the thermometer equilibrate (come 
to temperature) at least one minute before reading the 
temperature. 

Some models can be calibrated. Check the manufac-
turer’s instructions. 

Digital Food Thermometers

Thermistors. Thermistor-style food thermometers 
use a resistor (a ceramic semiconductor bonded in the 
tip with temperature-sensitive epoxy) to measure tem-
perature. The thickness of the probe is approximately ⅛ 
of an inch and takes roughly 10 seconds to register the 
temperature on the digital display. Since the semiconduc-
tor is in the tip, thermistors can measure temperature in 
thin foods, as well as thick foods. Because the center of a 
food is usually cooler than the outer surface, place the tip 
in the center of the thickest part of the food. Thermistors 
are not designed to remain in the food while it’s cook-
ing. They should be used near the end of the estimated 
cooking time to check for final cooking temperatures to 
prevent overcooking.

Not all thermistors can be calibrated. Check the 
manufacturer’s instructions.

Oven Cord Thermometers. This food thermometer 
allows you to check the temperature of food in the oven 
without opening the oven door. A base unit with a digital 
screen is attached to a thermistor-type food thermom-
eter probe by a long metal cord. The probe is inserted 
into the food and the cord extends from the oven to 
the base unit. The base can be placed on the counter or 
attached to the stove top or oven door by a magnet. The 
thermometer is programmed for the desired temperature 
and beeps when it is reached. While designed for use 
in ovens, these thermometers also can be used to check 
foods cooking on the stove.

Oven cord thermometers cannot be calibrated. 

Thermometer Fork Combination. This utensil 
combines a cooking fork with a food thermometer. 
A temperature-sensing device is embedded in one of 
the tines of the fork. There are several different brands 
and styles of thermometer forks on the market; some 
using thermocouples and some using thermistors. The 
food temperature is indicated on a digital display or by 

indicator  lights on the handle within 2 to 10 seconds (de-
pending on the type). These lights will tell if the food has 
reached rare, medium, well done, etc. The thermometer 
fork will accurately measure the internal temperature 
of even the thinnest foods and is useful for grilling. The 
thermometer fork should be used to check the tempera-
ture of a food towards the end of the estimated cooking 
time. Thermometer forks are not designed to remain in 
a food while in the oven or on the grill and cannot be 
calibrated. 

Liquid-filled Thermometers

Also called “spirit-filled” or “liquid in glass” ther-
mometers, these thermometers are the oldest kind of 
food thermometer used in home kitchens. They have 
either metal or glass stems. As the internal tempera-
ture of the food increases, the colored liquid inside the 
stem expands and rises to indicate the temperature on a 
scale. They are designed to remain in the food while it is 
cooking. They should be inserted at least 2 inches deep 
in the thickest part of the food, and are, therefore, not 
appropriate for thin foods. Some liquid-filled thermom-
eters can be calibrated by carefully moving the glass stem 
within the holder.

Candy Thermometer. These thermometers will 
measure temperatures ranging from 100oF to 400oF. 
They are used to measure the extra-high temperatures 
required when making candy and jelly and when frying 
with hot oil.

Disposable Single-use Temperature
Indicators 

 
One of the most recent developments in the retail food 
market is the emergence of disposable temperature 
indicators. Several brands are available, and all make 
quick work of determining if a food has reached its final 
temperature. These temperature sensors are designed for 
specific temperature ranges, for example, 160 to 170oF. 
It is important that the sensors be used only with foods 
for which they are intended. Read the package directions 
to ensure that the temperature the sensor will reach is 
consistent with the safe temperatures listed in this publi-
cation.

The sensors are made from special temperature-
sensitive materials. The sensor is inserted into a food. 
When the food reaches the proper temperature, the 
sensor changes color. They are designed to be used only 
once. However, if the desired temperature has not been 
reached, they can be reinserted until the temperature 
is reached. These sensors cannot be left in a food while 
it is cooking. They should be used near the end of the 
estimated cooking time. To prevent overcooking, check 
the temperature before the food is expected to finish 
cooking. 
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Disposable temperature indicators are made from 
materials approved by the FDA for contact with food. 

Pop-Up Timers. Commonly used in turkeys and 
roasting chickens since 1965, the pop-up temperature 
device is constructed from a food-approved nylon. The 
inside contains a stainless steel spring and firing material. 
The firing material is made of an organic salt compound 
or an alloy of metals commonly used in other thermo-
sensing devices. The tip of the stem is imbedded in the 
firing material until it melts, releasing the stem, which is 
then “popped up” by means of the spring. This indicates 
the food has reached the final temperature for safety and 
doneness. Pop-up timers are reliable within 1oF to 2oF if 
accurately placed in a food; however, checking the tem-
perature of other parts of the food with a conventional 
food thermometer is recommended. 

Appliance Thermometers

Refrigerator/Freezer Thermometers. For safety, it is 
important to verify the temperature of refrigerators and 
freezers. Refrigerators should maintain a temperature of 
40oF or below. Frozen food will hold its top quality for 
the longest possible time when the freezer maintains 0oF 
or below. An appliance thermometer can be kept in the 
refrigerator and freezer to monitor the temperature. This 
can be critical in the event of a power outage. When the 
power goes back on, the food is safe if the refrigerator is 
40oF or below, and the freezer is colder than 40oF. These 
bimetallic-coil thermometers are specially designed to 
provide accuracy at cold temperatures.

Oven Thermometers. An oven thermometer can be 
left in the oven to verify that the oven is heating to the 
desired temperatures. These bimetallic-coil thermom-
eters can measure temperatures from 100oF to 600oF.

Safety and Doneness

Most pathogens are destroyed between 140oF and 
165oF. Higher temperatures may be necessary to achieve 
consumer acceptability and palatability, also known as 
doneness.

These temperatures are recommended for consumer 
cooking. They are not intended for processing, institu-
tional, or food-service preparation. Food-service profes-
sionals should consult their state or local food code. 

Safe Cooking Temperatures

Internal
Temperature

 Ground Meat and Meat Mixtures 

Beef, Pork, Veal, Lamb 160oF

Turkey, Chicken 165oF

Fresh Beef, Veal, Lamb 

Medium rare 145oF

Medium 160oF

Well done 170oF

Poultry 

Chicken and Turkey, whole 165oF

Poultry breasts, roast 165oF

Poultry thighs, wings 165oF

Duck and Goose 165oF

Stuffing (cooked alone or in bird) 165oF

Fresh Pork 

Medium 160oF

Well done 170oF

Ham 

Fresh (raw) 160oF 

Pre-cooked (to reheat) 140oF

Eggs and Egg dishes

Eggs Cook until yolk and 
white are firm

Egg dishes 160oF

Seafood

Fin Fish 145oF
or flesh is opaque 

and separates easily 
with fork

Shrimp, Lobster and Crabs Shells red and flesh 
opaque 

Clams, Oysters and Mussels Shells are open

Leftovers and Casseroles 165oF

Using the Food Thermometer

Most available food thermometers will give an ac-
curate reading within 2oF to 4oF. However, the reading 
will only be correct if the thermometer is placed in the 
proper location in the food. If not inserted correctly or if 
placed in the wrong area, the reading will not accurately 
reflect the internal temperature of the food. In general, 
the food thermometer should be placed in the thickest 
part of the food, away from bone, fat, or gristle.
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Check Manfacturer’s Instructions

Before using a food thermometer, read the manufac-
turer’s instructions. The instructions should tell how far 
the thermometer must be inserted in a food to give an 
accurate reading. If instructions are not available, check 
the stem of the food thermometer for an indentation or 
“dimple.” This shows one end of the location of the sens-
ing device. Dial thermometers must penetrate about 2 
to 3 inches into the food. Most digital thermometers will 
read the temperature in a small area of the tip.

Where to Place the Food Thermometer

Is It Done Yet?

Meat. When taking the temperature of beef, pork, 
or lamb roasts, the food thermometer should be placed 
midway in the roast, avoiding the bone. When cooking 
ground beef patties, steaks, or chops, insert a thermistor 
or thermocouple in the thickest part, away from bone, 
fat, or gristle. If using a dial bimetal thermometer, read 
“Thin Foods” below. When the food being cooked is 
irregularly shaped, such as with a beef roast, check the 
temperature in several places.

Poultry. The USDA Food Safety and Inspection Ser-
vice recommends cooking whole poultry to a safe mini-
mum internal temperature of 165oF as measured with a 
food thermometer. Check the internal temperature in the 
innermost part of the thigh and wing and the thickest part 
of the breast. For reasons of personal preference, consum-
ers may choose to cook poultry to higher temperatures. 
For optimum safety, do not stuff poultry. If stuffing whole 
poultry, the center of the stuffing must reach a safe mini-
mum internal temperature of 165oF. If cooking poultry 
parts, insert food thermometer into the thickest area, 
avoiding the bone. The food thermometer may be inserted 
sideways if necessary. When the food is irregularly shaped, 
the temperature should be checked in several places. 

Thin Foods. When measuring the temperature of 
a thin food, such as a ground beef patty, pork chop, or 
chicken breast, a thermistor or thermocouple food ther-
mometer should be used, if possible. However, if using 
an instant read dial bimetallic-coil food thermometer, 
the probe must be inserted in the side of the food so the 
entire sensing area (usually 2 to 3 inches) is positioned 
through the center of the food. 

To avoid burning fingers, it may be helpful to remove 
the food from the heat source (if cooking on a grill or in 
a frying pan) and insert the food thermometer sideways 
after placing the item on a clean spatula or plate.

Combination Dishes. For casseroles and other 
combination dishes, place the food thermometer into the 
thickest portion of the food or the center of the dish. Egg 
dishes and dishes containing ground meat and poultry 
should be checked in several places. 

Thermometer Care. As with any cooking utensil, 
food thermometers should be washed with hot soapy 
water. Most thermometers should not be immersed in 
water. Wash carefully by hand. Use caution when using 
a food thermometer. Some models have plastic faces, 
which can melt if placed too close to heat or dropped in 
hot liquid. Thermometer probes are sharp and should 
be stored with the probe in the stem sheath. Some glass 
thermometers are sensitive to rough handling and should 
be stored in their packaging for extra protection, or in a 
location where they will not be jostled.

Calibrating a Thermometer. To check the accuracy 
of a food thermometer, your bimetallic thermometer 
must be calibrated. Many food thermometers have a cali-
bration nut under the dial that can be adjusted. Check 
the package for instructions. Thermometers should be 
calibrated regularly to ensure accuracy 

Ice Water Method. Fill a large glass with finely 
crushed ice. Add clean tap water to the top of the ice 
and stir well. Immerse the food thermometer stem a 
minimum of 2 inches into the mixture, without touch-
ing the sides or bottom of the glass. Wait a minimum of 
30 seconds before adjusting. (For ease in handling, the 
stem of the food thermometer can be placed through the 
clip section of the stem sheath and, holding the sheath 
horizontally, lowered into the water .) Without removing 
the stem from the ice, hold the adjusting nut under the 
head of the thermometer with a suitable tool and turn 
the head so the pointer reads 32oF.

Even if the food thermometer cannot be calibrated, it 
should still be checked for accuracy using either method. 
Any inaccuracies can be taken into consideration when 
using the food thermometer, or the food thermometer can 
be replaced. For example, water boils at 212oF. If the food 
thermometer reads 214oF in boiling water, it is reading 
2 degrees high. Therefore 2 degrees must be subtracted 
from the temperature displayed when taking a reading in 
food to find out the true temperature. In another exam-
ple, ground beef patties must reach 160oF for safety. If 
the thermometer is reading 2 degrees too high, 2 degrees 
would be added to the desired temperature, meaning 
ground beef patties must be cooked to 162oF.

Resources:  
USDA. Kitchen Thermometers. 2008. http://www.fsis.usda.

gov/PDF/Kitchen_Thermometers.pdf.
USDAg. Is it Done Yet? 2007. http://www.fsis.usda.gov/Is_It_

Done_Yet/index.asp.
USDA. Be Food Safe. United States Department of Agriculture 

Web site. http://www.fsis.usda.gov/Be_FoodSafe/index.asp.
USDA. Thermy. United States Department of Agriculture 

Web site. http://www.fsis.usda.gov/Food_Safety_
Education/Food_Thermometer_Research/index.asp.

USDA. Food thermometers are key to food safety. http://
www.fsis.usda.gov/PDF/Thermometers_Are_Key_
FactSheet.pdf.
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Activity 5:

THERMY™ Quiz 

What types of food thermometers do you have?

 _____ Dial instant-read thermometer _____ Candy thermometer

 _____ Digital instant-read thermometer _____ Refrigerator/freezer thermometer

 _____ Thermometer fork  _____ Other, Please list _______________________

 _____ I do not have a food thermometer

I use a food thermometer when I cook

 _____ Hamburgers _____ Chicken _____ Beef, pork or lamb roasts

 _____ Turkey _____ Eggs _____ Casseroles

 _____ Pork or lamb chops _____ Fish _____ Soups and stew

 _____ Steak _____ Ham _____ I don’t use a thermometer

What is the minimum proper temperature to cook hamburgers?

 _____ 140oF _____ 160oF _____ 180oF

 _____ 150oF _____ 170oF _____ I do not know
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Community Lesson

Evaluation Form for Members/Participants

1. I am:  

Under 29 50-59

30-39 60-69

40-49 70 or older

 

2.  Are you attending this program as a part of a club/group/etc.?

Yes No

If so, please specify what club, group, organization / agency or other:

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

__________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________  
    

 
3.  Please indicate which lesson you completed: (check one)

Bite When the Temperature is Right

Living Resourcefully: Finding Ways to Make Your Dollars Go Further

How Strong Families Deal with Stress and Crisis

Purchasing “Green” — What Does It Really Mean?

4.  How much of the lesson did you complete? (check one)

All

About half

About one-quarter
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5. Please indicate whether you agree or disagree with the following statements. Circle a number for each.

   Strongly	 	 	 Strongly						
	 	 	 Disagree	 Disagree	 Agree	 Agree

 1. This topic is important to me and addresses issues
  that I need to know more about. 1 2 3 4

 2. I am more knowledgeable about the topic covered. 1 2 3 4

 3. I will use this information in making informed
  decisions in the future. 1 2 3 4

 4. The information covered in this lesson will impact
  my life in a positive way. 1 2 3 4

  One way is (please list):  _______________________________________________________________________

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________ 
     

 5. I will share this information with others who could
  use this information. 1 2 3 4

6. Because of this lesson, I will make a change in what
 I do related to this topic. 1 2 3 4

 Changes I plan to make include (please list):

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________ 

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________

  ___________________________________________________________________________________________ 
     

Please mail to:

Kathleen Lodl, Assistant Dean
University of Nebraska–Lincoln
211F Ag. Hall
P.O. Box 830703
Lincoln , NE 68583-0703
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Which Thermometer Meets Your Needs?
Using a food thermometer is the only sure way of knowing if your food has reached a high enough temperature to 

destroy  foodborne bacteria. Thermometers come in all shapes and sizes. Some are meant to stay in the food while it is 
cooking; others are not. Some are ideal for checking thin foods, while others are really meant for large pieces of meat. 
Choose the one that is right for you!

Bimetallic-coil Thermometers

Instant-Read Dial Thermometer
Measures temperature in 15 to 20 seconds• 
Does not remain in food while cooking• 
Can be used with thin foods if inserted correctly• 
Not oven safe• 

 
Meat Thermometer

Can remain in food while it cooks• 
Used for large items such as a roast or turkey• 
Can be used in deep foods, such as foods in a stockpot• 
Constantly shows temperature while food is cooking• 
Can take one to two minutes to register the correct temperature if not • 
left in the food
Some models can be calibrated• 

Digital Instant-Read

Oven cord thermometers
Can check food in oven without opening the door• 
Programmable to desired temperature and will beep when that • 
temperature  is obtained
Can be used to check foods cooking on the stove• 
Cannot be calibrated• 

Thermistor thermometer
Temperature registers on the digital display in about 10 seconds• 
Can measure temperature of both thin and thick foods• 
Does not remain in food while it is cooking• 
Some can be calibrated• 

Thermometer Fork
Food temperature is registered on digital display or by indicator • 
lights, depending on manufacturer
Temperature registers within 2 to 10 seconds• 
The lights indicate level of doneness – rare, medium, or well• 
Can be used with very thin food or with thick foods• 
Does not remain in food while it cooks• 
Cannot be calibrated• 

Instant-read dial thermometer

Oven cord thermometers

Thermistor thermometer

Meat thermometers

Thermometer fork
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Liquid-filled Thermometer

Candy Thermometer
May have either metal or glass stems• 
Designed to remain in the food while it is cooking• 
Used to measure extra-high temperatures• 
Measures temperatures from 100°F to 400°F• 

Disposable Single-use Temperature Indicators

Disposable Thermometers
Designed for a specific temperature (Example: 160• oF)
Must only be used with the foods for which they were designed• 
A sensor changes color to indicate when the desired temperature has been reached• 
May be used only once• 
Cannot be left in food while it is cooking• 
Pop-up timers in turkey are a form of a single-use disposable thermometer• 

Appliance Thermometers

Refrigerator/Freezer Thermometers
Can be kept in the appliance to monitor the temperature• 
Designed to accurately measure cold temperatures• 

Oven Thermometer
Can be left in the oven to verify the appliance is heating correctly• 
Designed to measure temperatures from 100°F to 600°F• 

Candy thermometer

Disposable thermometer

Freezer thermometer

Refrigerator thermometer

Oven thermometer
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