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5.1 INTRODUCTION
5.1.1 Background

The 1990 Nutrition Labeling and Education Act mandated nutritional labeling of most foods. As
a result, a large portion of food analysis is performed for nutrition labeling purposes.
Interpretation of these regulations (21 CFR 101.9) and the appropriate usage of rounding rules,
available nutrient content claims, reference amounts, and serving size can be challenging.
Additionally, during the product development process, the effect of formulation changes on the
nutrition label may be important. As an example, a small change in the amount of an ingredient
may determine if a product can be labeled low fat. As a result, the ability to immediately
approximate how a formulation change will impact the nutritional label can be valuable. In some
cases, the opposite situation may occur and a concept called reverse engineering is used. In
reverse engineering the information from the nutrition label is used to determine a formula for
the product. Caution must be used during reverse engineering. In most cases, only an
approximate formula can be obtained and additional information not provided by the nutrition
label may be necessary.

The use of nutrient databases and computer software programs designed for preparing
and analyzing nutrition labels can be valuable in the situations described earlier. In this
laboratory you will use a computer software program to prepare a nutrition label from a product
formula, determine how changes in the formula affect the nutrition label, and observe an
example of reverse engineering.

5.1.2 Reading Assignment

Nielsen SS (2024) Nutrition labeling. Ch. 3. In: Ismail BP, Nielsen SS (eds). Nielsen’s
food analysis, 6™ edn. Springer, New York

5.1.3 Objective

Prepare a nutrition label for a yogurt formula, determine how formulation changes will affect the
nutrition label, and observe an example of reverse engineering a formula based on its nutrition
facts values.

5.1.4 Materials

TechWizard Online™ - Formulation and Nutrition Labeling Software
Owl Software. TechWizard™ Software Manual, Columbia, MO. www.owlsoft.com

5.1.5 Notes

Instructions on how to obtain an academic subscription for the application used in this laboratory
are located online at https://owlsoft.com/techwizard/academic/.
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5.2 PREPARING NUTRITION LABELS FOR SAMPLE YOGURT FORMULAS

5.2.1 Procedure

1. Start the TechWizard Online™ Application. Use the details and credentials provided by the
instructor.

2. Go to the Labeling section. This section is for building a recipe and entering the
information required to create a nutrition facts label.

Select the Labeling menu at the top of the screen and click on Labeling Section.

3. Enter the ingredients for Formula #1 listed in Table 5.1.

(a)
(b)

(©)

Click the Add Ingredients button located on the left side of the screen.

In the Add Ingredients window, find each ingredient name in the list or use Search
Ingredient List at the top of the window. Select the ingredient and click the Add
button or double-click on the ingredient. As ingredients are added, they will appear
on the right. If the wrong ingredient is added, select it in the list on the right and
click the Delete Selected button.

When all the ingredients are added, Close the window.

4. Enter the amounts of the ingredients for Formula #1 listed in Table 5.1.

(a)
(b)

(©)
(d)

Click the Labeling menu and click Enter Recipe from the Formula group. The
Recipe Entry window appears.

Select an ingredient from the list. Under Enter Amount, type in the number, then
from the Select Units dropdown select /b. Click the Update button or press the Enter
key on your keyboard.

Repeat to enter the amount and units for each ingredient.

To update the formula, click OK. Note the amounts that now populate the %(wt/wt)
column.)

5. Review and complete ingredient information. Notice the warning at the top of the
window that states, “Warning — Missing Values!” This message informs us that some of
the ingredients are missing values for nutrients that appear on the label.

(a)

(b)
(©)

Select the Labeling menu at the top of the screen and click on Composition. Each
row represents the composition of each ingredient. Notice that the column for the
nutrient, Potassium has a red background. This is to warn us that some of the
ingredients are missing amounts for this nutrient. The ingredient, “Swinr, sugar,
(Liquid)” is missing a value for Potassium. The Potassium content of sugar is zero.
In the blue cell for the missing Potassium value, enter the number zero and press the
Enter key on your keyboard. Notice that the red background disappears.

Scroll to the right to see the column for Sugars. Enter the number zero for the
missing value for the Sugars contents of the gelatin ingredient. This is a temporary
solution to the issue. A better solution is to update the ingredient information in the
TechWizard Online™ ingredient file.

6. Return to the Labeling screen.

Select the Labeling menu at the top of the screen and click on Labeling Section.
Notice that the missing values warning is gone.
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7. Determine the serving size of the yogurt.

(a) To find the serving size, click the Show Ref. Table button which is located above and
to the right of the % (wt/wt) column. This table is a copy of Reference Amounts
Customarily Consumed Per Eating Occasion (21 CFR 101.12(b)). Yogurt is listed
under the heading, Dairy Products and Substitutes. The reference amount, or serving
size, is 170 grams. The common household amount is the amount in cups that
corresponds to 170 grams. In this example 170 grams of yogurt, that measures 2/3
cup, is in each container.

(b) Exit the document by clicking the X button, to return to the TechWizard Online™
Labeling section.

® = Home RACC_2016.pdf

lookmarks
21 CFR101.12

21 CFR101.12

Table 2.-Reference Amounts Customarily Consumed Per Eating Occasion: General
Food Supply 1, 2, 3

New Serving Size Reference Amounts (May, 2016)

Select a topic to move to a section of the table.

3akery P

8. Enter the serving size information.

(a) To the right of the Show Ref. Table button, click the Serving Size button below the
Common Household Unit heading. When the Serving Size window appears, enter 2/3
and click OK. Select cup from the units dropdown to the right of the 2/3 value.

(b) Click the Serving Size button below the Equivalent Metric Quantity heading. When
the Serving Size window appears, enter /70 and click OK. To the right of the value,
set units to ‘g’. The Equivalent Metric Quantity is the amount of the formula used to
calculate the Nutrition Facts information. You may have noticed the values in the
Nutrient table changed when this value was entered.

(c) Click the Number of Servings button, when the prompt appears, enter 1 and click
OK.

9. Set label options and view the nutrition label. Yogurt contains a substantial amount of
protein. On a typical nutrition facts label, the amount per serving of protein in grams is
viewed but not the % daily value (DV). To include the % daily value of protein, a value
is required for the Protein Digestibility Corrected Amino Acid Score (PDCAAS). This
value for our yogurt is 1.

(a) Click on the Label Options button which is located to the right of the Serving Size
buttons. The Label Options window appears. Make sure that the Label Type is set to
Standard, and the Dual Column option is not checked.

(b) Check the box next to “Protein — Show ADV” and enter 1 for PDCAAS. Click the
Apply button and close the window. The Nutrition Facts Panel for our yogurt
appears.
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10. Save Formula #1.
(a) Click the Return button at the top left of the screen.
(b) Select the File menu at the top of the screen and click on Save Formula As on the
right. The Save Formula As window appears.
(c) Inthe space for Formula Name, enter your first and last name followed by the name
of the formula, which is Yogurt Formula #1 (First Name Last Name Yogurt Formula
#1). Click the Save button.

11. Copy and paste the nutrition label and ingredient statement for Formula #1 to a
Microsoft® Word® Document.

(a) Select the Labeling menu, click the Save Image dropdown, and select Standard
Label. Select option 1 from the ingredient declaration window and click OK. The
TechWizard — Your Report is Ready to Download or Print window appears. Click
the Copy Link button. Open a new browser tab. Hold down the CTRL key and the
V key on your keyboard at the same time. This should paste the download link into
the new browser’s address bar. Press the enter key on the keyboard. The Nutrition
Facts image should appear on the screen in the new browser’s window. Copy the
Nutrition Facts image.
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(b) Start Microsoft ® Word ® on your computer and open a new document. Type the
same information (First Name Last Name Yogurt Formula #1) in the Word®
document that you entered when you saved the formula and press the enter key on
the keyboard to move to a new line. Select the Home menu and click on Paste. The
Nutrition Facts panel and ingredient statement are now in the Word® document.

(¢) Save the Word® document.

(d) Go back to TechWizard™.

12. Repeat the process for Formula #2 (Table 5.1).
(a) Change the amount of each ingredient in TechWizard Online™ to match the
amounts in the Formula #2 (%) column (Table 5.1) by using the Recipe Entry
function explained in Step 4.
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(b) Confirm that the information remains the same as in Steps 5-9.

(c) Save the formula with the new name (First Name Last Name Yogurt Formula #2)
using Save Formula as explained in Step 10.

(d) Add the Nutrition Facts label, and ingredient statement to the Word® document and
save it, as described in Step 11.

5.3 ADDING NEW INGREDIENTS TO A FORMULA AND DETERMINING
HOW THEY INFLUENCE THE NUTRITION LABEL

Sometimes it may be necessary to add additional ingredients to a formula. As an example, let us
say you decided to add an additional source of calcium to yogurt formula #1. After contacting
several suppliers, you decided to add Whey Calcium 1000, a calcium phosphate product, to the
yogurt formula. This product is a dairy-based whey mineral concentrate and contains 25%
calcium. You want to determine how much Whey Calcium 1000 you need to add to have 50%
and 100% of the Daily Value (DV) of calcium in one serving of your yogurt. The composition
of the Whey Calcium 1000 you will add is shown in Table 5.2. If we review Table 5.2 we can
see that some of the values necessary to use this ingredient to create a Nutrition Facts panel are
missing (Dietary Fiber, Added Sugars, Vitamin D). We will have to use our judgement as a food
scientist to fill the missing values.

TechWizard Online™ includes a feature that provides for creating a formula based on
ingredient, nutrient, and composition requirements. We will review the use of the feature to
create the yogurt formula used in the previous exercise. To watch TechWizard Online™ in
action we will utilize an automated example, which shows the major steps involved in a
procedure and provides details on what is happening. Afterward, we will save the formula and
use it to develop our own formulations with an additional ingredient.

5.3.1 Procedure

1. Run an Automated Example to create a formula.
(a) Select the Help menu and click on Cultured Products Automated Examples. The
Cultured Products Examples window appears. Click button 1.
(b) Click the Next button as needed to continue the example.
(c) When EXAMPLE 1 COMPLETED appears in the window, click the X to close the
window. The data from the example remains.

2. Save the formula.
(a) Select the File menu at the top of the screen and click on Save Formula As on the
right. The Save Formula As window appears.
(b) In the space provided for Formula Name, enter your first and last name before the
current formula name, Yogurt, Lowfat (cultured products example 1), (First Name
Last Name Yogurt, Lowfat (cultured products example 1).
(c) Click the Save button.

3. Add the name of the new ingredient to the ingredient file.



(a)
(b)
(©)
(d)
(e)

(a)

(b)
(©)

(d)
(e)
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(m)
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Select the Edit Ingredient File menu. The Edit Ingredient File menu has 4 groups
which appear at the bottom of the menu these are File, Form, Ingredients, and
Properties.

Select Edit Current File from the File group. This opens the Ingredient File Editor.
Select the Edit Ingredient File menu and click on Add in the Ingredients group. The
Add Ingredient to Ingredient File window appears.

In the space for Enter Ingredient Name, type Whey Calcium 1000 followed by your
First and Last name (Whey Calcium 1000 First Name Last Name).

Click the Add button, answer Yes, then Close the window.

Enter the new ingredient composition (Table 5.2).

Select the Edit Ingredient File menu and click on Use Data Entry Form, from the
Form group. The Ingredient Data Entry Form appears with Typical nutritional
information showing under Select Property List Appearance.

In the Search Ingredient List at the top of the window, type Whey Calcium 1000 and
press the Search button.

Select the Whey Calcium 1000 with your name. Price is selected in the middle
portion of the window. The Modified Value box has 1.00 in it. Click on the Enter
button next to Modified Value to accept the price/lb and move to the next property.
We will leave Reference Number blank. Click the Enter button to move to the next
property.

Enter the amounts found in Table 5.2. For Total Solids type 92 in the Modified
Value box and click Enter. Repeat the process to enter the values for Calories, Total
Fat, Saturated Fat, Trans Fat, Cholesterol, Sodium, and Total Carbohydrates.

This ingredient is sourced from milk which does not contain dietary fiber. Enter 0
for the Dietary Fiber amount.

This ingredient contains 10% lactose which is a part of Total Sugars. Enter 10 for
Total Sugars.

For U.S. labeling, lactose does not count towards added sugars because of the
purpose of the ingredient (it is not added as a sweetener) and the type of sugar
(lactose has limited sweetness). Enter 0 for Added Sugars.

Enter 4 for Protein.

We do not have a value for Vitamin D (D2 + D3), enter zero for the amount.

Enter the values for Calcium, Iron, and Potassium.

Select the Property option in Search Ingredient List at the top of the screen. Enter
Ash in the space provided and press Search. Enter the amount for Ash in the
Modified Value space. Use the same procedure to enter the amount for Phosphorus.
Search for the property Ingredient Declaration. Type “Whey mineral concentrate” in
the Modified Value space and press the Enter button next to Modified Value.

Press the Update button to complete the data entry. Close the window. Answer Yes
when prompted to save your changes.

5. Calculate the amount of calcium (mg/100g) required to meet 50 and 100% of the DV
(see, example below):
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DV for calcium

Calcium required = ( ) x 100 g x % of DV required

serving size

. . 1300 mg
Calcium required for 50% of the DV = (T()g) x 100 g x 0.50
. . mg
Calcium required for 50% of the DV = 382 (T()g)

6. Open the yogurt formula created from the previous automated example.

(a)
(b)

(©)

Select the Formula Dev and Batching menu, then Formula Dev.

Select the File menu and click on Open Formula. The Retrieve Formula window
appears.

Select your Yogurt, Lowfat (cultured products example 1) formula and press the
Open button. Answer Yes if prompted to open the formula in the Formula Dev
section. Answer Yes if prompted to continue.

7. Add your new Whey Calcium 1000 ingredient to the formula.

(a)
(b)

Click the Add Ingredients button. Enter Whey Calcium 1000 in Search Ingredient
List at the top of the window. Press the Search button.

Select the ingredient Whey Calcium 1000 your first name your last name. Press the
Add button. Close the window.

8. Add the property Calcium and constraints to the formula.

(2)

(b)

Press the Add Properties button. Enter Calcium in Search Property List at the top of
the window. Press the Search button. The property is selected. Press the Add button.
Close the window.

In the blue cells to the right of Calcium, enter the amount of calcium (mg/100g)
needed for 50% DV/ serving, 382, in the Max column then enter 382 in the Min
column. Note the settings in the blue Min and Max cells for all ingredients and
properties. These specify the desired composition of the formula.

9. Create the formula.

(a)

(b)

Press the Formulate button above the Add Ingredients button. This will have the
feature determine the ingredient amounts necessary to meet all the constraints set on
ingredients and properties in the blue Min and Max cells.

Record the %wt./wt. to answer Question 1 in Section 5.5.

10. Save the formula.

Select the File menu at the top of the screen and click on Save Formula As on the
right. Change the formula name to include, “added calcium 50% DV™.

11. Open the formula into the Labeling section.

Select the Formula Dev and Batching menu and select Create Nutrition Label from
the Formula group. Answer Yes, then OK to the prompts.

12. Update the composition of ingredients missing values as in Section 5.2 Step 5
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13. Create a Nutrition Facts panel, ingredient statement, and update the Word® document
with this information.
Follow the instructions described in Sect. 5.2, Steps 6-11.
14. Produce a formula and label that has 100% of the calcium DV.
Repeat Steps 8-13 except using the calculated amount of calcium required to meet
100% of the calcium DV. You will have to perform this calculation yourself
following the example in Step 5.

5.4 AN EXAMPLE OF REVERSE ENGINEERING IN PRODUCT DEVELOPMENT

This is an example in which we are using a TechWizard Online™ automated example to watch
the application in action. This example will show how values from a nutrition facts panel and
the ingredient statement can be used to create a formula using artificial intelligence methods. Pay
close attention to the description provided for each step and the procedures TechWizard
Online™ utilizes to create a comparable recipe.

5.4.1 Procedure

1. Select the Help menu and click on Frozen Dessert Automated Examples. The Frozen
Dessert Examples window appears.

2. Click button 5. Read the description in the window that appears.

3. Click the Next button as needed to continue the example. Observe the actions and data
on the screen.

4. When EXAMPLE 5 COMPLETED appears in the window, click X to close the window.
The data from the example remains.

5.5 QUESTIONS

1. How much Whey Calcium 1000 did you have to add to the yogurt formula to have 50 and
100% of the DV of calcium in the formula?

2. If Whey Calcium 1000 costs $2.50/1b. and you are going to have 100% of the DV for
calcium in your yogurt, how much extra will you have to charge for a serving of yogurt to
cover the cost of this ingredient?

3. Assume you added enough Whey Calcium 1000 to claim 100% of the DV of calcium,
would you expect the added calcium to cause any texture changes in the yogurt?

RESOURCE MATERIALS

Nielsen SS (2024) Nutrition labeling. Ch. 3. In: Ismail BP, Nielsen SS (eds). Nielsen’s food
analysis, 6" edn. Springer, New York.

Owl Software TechWizard™ Manual, Columbia, Missouri. www.owlsoft.com
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TABLES
5.1 table. Sample yogurt formulas
Ingredient Name Ref # Formula #1 (Ib) | Formula #2 (Ib)
Milk (3.7% fat) Twz 0077 38.201 48.201
Milk (skim), no vit. A add NDB No. 1151 | 35.706 25.706
Milk (skim), condensed (35% Twz 0083 12.888 12.888
TS)

Swtnr, sugar, (liquid) Twz 0132 11.905 11.905
Modified starch (<1 DE), Ntl. | Twz 0096 0.800 0.800
Stch., N-LiteR CL
Stblzr, gelatin, dry powder, NDB No 19177 | 0.500 0.500
unsweetened

5.2 table. Composition of Whey Calcium 1000

Component Amount
Total Solids (%) 92
Calories (cal/100g) 40
Total Fat (g/100g) 0.3
Saturated Fat (g/100g) 0.2
Trans Fatty Acid (g/100g) 0.01
Cholesterol (mg/100g) 2.0
Sodium (mg/100g) 745
Total Carbohydrates (g/100 g) | 10
Dietary Fiber 0
Total Sugars (g/100 g) 10
Added Sugars 0
Protein (g/100 g) 4.0
Vitamin D (D2 + D3) 0
Calcium (mg/100g) 25,000
Iron (mg/100g) 1.3
Potassium (mg/100g) 988
Ash (%) 75
Lactose (%) 10
Phosphorus (mg/100 g) 13,000
Water (%) 8.0




	Nutrition Labeling
	Using a Computer
	Software Program
	5.1  Introduction

	5.2  PREPARING NUTRITION LABELS FOR SAMPLE YOGURT FORMULAS
	5.2.1  Procedure
	5.3  ADDING NEW INGREDIENTS TO A FORMULA AND DETERMINING
	5.3.1  Procedure
	5.5  Questions

	Resource materials
	5.1 table.  Sample yogurt formulas



  Calcium required =    (   DV for calcium  serving size )     x 100 g  x  % of DV required


  Calcium required for 50% of the DV =    (   1300 mg  170 g )   x 100 g  x  0.50


  

