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Introduction

Nutrition declaration or nutrition labelling means providing information on the presence of energy and certain nutrients on food labels (%
The Regulation (EU) No 1169/2011™ on the provision of food information to consumers (hereafter: “the Regulation ”) introduces rules for generation of
mandatory (energy value, amounts of fat, saturates, carbohydrate, sugars, protein and salt) and supplementary (amounts of mono-unsaturated and,
polyunsaturated fats, polyols, starch, fibre, and certain vitamins and minerals) nutrition declaration for labelling of foods. The declared values shall,
according to the individual case, be average values based on*:

1. “the manufacturer's analysis of the food;

2. acalculation from the known or actual average values of the ingredients used;

3. acalculation from generally established and accepted data.”
“The energy value shall be calculated using the conversion factors listed in Annex XIV of this Regulation.”
Tolerances for nutrition labelling purposes were defined considering variations of nutrient levels labelled due to natural variations and variations from
production and during storage'?.

A detailed procedure for calculation of nutrition values of foods (hereafter “recipe calculation”) is not described in the Regulation.

The European Food Information Resource Association (EuroFIR AISBL- www.eurofir.org) has reviewed recipe calculation procedures used in European food

composition databases %), Based on EuroFIR expertise and knowledge, a harmonized procedure for recipe calculation *® that isapplicable for calculation
of nutrition values of foods was proposed.

General steps of a recipe calculation based on the EuroFIR proposal are presented in this Guideline that is aimed as a tool for food manufacturers, retailers,
caterers and others interested in nutrition labelling.

Recipe calculation is a legally accepted alternative to food analysis. Nevertheless, it is only a model and cannot account for all processes occurring in foods
during their preparation. Results obtained by calculation should be always regarded as approximations 7). It should be noted that the suitability of recipe
calculation for nutrition labelling is the responsibility of food businesses.

With respect to the limitations of recipe calculation it is recommended to determine nutrient content of foods for nutrition labelling purposes by laboratory
analysis whenever possible.
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Terminology of the Guideline

Food @ Any substance or product, whether processed, partially processed or unprocessed, intended to be, or reasonably expected
to be ingested by humans.
Nutrient @ Protein, carbohydrate, fat, fibre, sodium, vitamins and minerals listed point 1 of Part A of Annex XllI of the Regulation, and

substances which belong to or are components of one of those categories.

Ingredient (/3

Any substance or product, including flavourings, food additives and food enzymes, and any constituent of a compound
ingredient, used in the manufacture or preparation of a food and still present in the finished product, even if in an altered
form; residues shall not be considered as ‘ingredients’. Foods with nutrition data obtained by recipe calculation can also be
used as ingredients of a recipe.

Input ingredient

For the purpose of this Guideline - any ingredient used in a recipe.

Recipe @

A description of preparation (manufacturing steps) and a list of ingredients, including the amounts, which are needed to
prepare a composite food.

Edible portion ©®

Amount of edible material remaining after the inedible waste/refuse (e.g. bones, stones, peel) has been removed.

Yield factor &

The final weight of food that is retained after food preparation, processing or other treatment in relation to total weight of
food ingredients before the preparation. Weight change is a result of moisture (e.g. water) and solid (e.g. fat) losses or
gains.

Retention factor

The proportion of a nutrient retained after food preparation, processing or other treatment in relation to the content of the
nutrient before preparation. Retention factors are available predominantly for processes involving heat treatment. In the
Regulation, retention factors are not given. The Regulation mentions “conversion factors” (article 31, point 2). Commission
may adopt conversion factors for vitamins and minerals in order to calculate more precisely their content in foods (.

Food composition database

Systematised and organised data concerning the nutrient composition of foods.

Recipe calculation

A procedure for calculating nutrition values of foods. Calculation methods are based on knowledge of the amount of
ingredients in a recipe for a food product, dish, meal; data about nutrient composition of ingredients and special factors
considering changes in nutrient content and weight of foods during their preparation.

Cooked food

For the purpose of this Guideline — food after heat or non-heat preparation, processing or treatment.

Raw weight

For the purpose of this Guideline - total weight of input ingredients.

Cooked weight

For the purpose of this Guideline - total weight of final food after heat or non-heat preparation, processing or treatment.




Recipe calculation in 10 steps
Based on the EuroFIR proposal for recipe calculation

Step 1- List of ingredients

Make a list of input ingredients in the recipe.

Ingredient

Ingredient A

Ingredient B

Ingredient C

Note:

1. Do notinclude the amount of water used as cooking medium for cooking rice, pasta, potatoes, legumes, etc. in recipe calculation®.

2. You can perform calculations using data for boiled/cooked ingredients. In this case the amount of such ingredients in boiled/cooked state should be
considered.

3. For calculation of water content follow recommendation on page 12. Practical examples of calculation are available on
http://www.eurofir.org/2015/12/16/eurofir-recipe-guideline/.

Step 2 -Weight of input ingredients

Fill in weight of input ingredients in g. Ingredients (raw or cooked) are in the ready-to-cook state (i.e. weight without inedible parts)

Ingredient Weight of ingredients g
Ingredient A A(g)

Ingredient B B (g)

Ingredient C C(g)

Notes:

1. If necessary, convert household measures (e.g. cups, spoons, liters) to weight in g.

2. Fat used as a cooking medium is to be considered in some types of foods (e.g. frying breaded schnitzel, French fries) because fat intake could be
significant and cannot be omitted in calculations. In this case insert only the amount of fat absorbed.

3. You may introduce correction for any wastage due to ingredients left on utensils and in the vessels used in preparation
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Step 3 - Total raw weight of input ingredients

Sum weight of input ingredients to determine raw weight of the food.

Ingredient Weight of
ingredients g

Ingredient A Al(g)

Ingredient B B (g)

Ingredient C C(g)

Raw weight A+B+C(g)

Step 4- Weight of cooked food

Determine weight of cooked food.

Ingredient Weight of
ingredients g

Ingredient A A (g)

Ingredient B B (g)

Ingredient C C(g)

Raw weight A+B+C(g)

Cooked weight (A+ B+ C)* YF (g)

Notes :

1. Some recipe books document cooked weight.
2. Use a cooking test to determine your own weight yield factor (YF) for your recipe. Document your own YFs for future use.
Yield factor (YF) = Total cooked weight (g) /Total weight of raw ingredients (g)
3. You may apply a yield factor borrowed from literature (e. g. tables collected by Bognar ) or Bergstrom V) for a similar food or dish.



Step 5- Food composition data of input ingredients

Search for nutrient content of input ingredients per 100 g edible part. Use data available in your national food composition database/table, whenever possible.

Ingredient Weight of Content of nutrient X ing
ingredients g per 100 g input ingredient

Ingredient A A(g) Xa g/100g

Ingredient B B (g) Xs g/100g

Ingredient C C(g) Xcg/100g

Raw weight A+B+C(g)

Cooked weight (A+B+ C)* YF (g)

Notes:

1. Collect data for all nutrients you need for the ingredients used in your recipe. Check compliance of the selected nutrients with the definitions as given in

the Regulation™): specific definitions in the Annex | and definition of units of measurement for nutrition declaration as specified in Annex XIlI (g, mg, ug).

2. Inthis example, unit of nutrient X in g is considered. Calculation with other units of measurement (mg or pg) is also possible.
3. In case of missing data:

a.

b
c.
d.
e

Borrow data from other national FCDs: http://www.eurofir.org/?page id=96
Ask your supplier of the ingredient for food composition data

Search for other reliable sources of data (e.g. scientific papers, reports etc.). You may ask compilers of your National FCD or EuroFIR for help.
Analyse the ingredient in laboratory

Consider amount used in recipe and its impact on the final nutrition information 2. If the ingredient is used in insignificant amounts and you
evaluate that it has a negligible impact on nutrient value, you may omit the amount of this ingredient in the recipe calculation.

4. Be sure that all borrowed data comply with your needs with respect to units (e.g. g, mg, ug) and definition of nutrients (e.g. protein, carbohydrate,
vitamins).

5. Data in food composition tables are usually presented per 100 g edible portion without inedible parts of foods.

6. Data in food composition tables are presented as average values. They were collected at a particular period with a particular set of samples. Be aware

that food is a biological matrix, in which composition can vary due to different factors (season, food processing, handling and different sources of

ingredients) *?. Composition of your ingredient may be thus different from data given in food composition databases/tables.
7. Do not borrow data on energy values. They should be always calculated (see Step 10).
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Step 6 - Calculation - content of nutrients in cooked food without using retention factors

In this stage of calculation, results are not adjusted to changes of nutrients during cooking or food preparation. So called “retention factors” indicating
retention of nutrients during cooking or food preparation are not applied.
Calculate the content of nutrient (Y) - per 100 g of final weight WITHOUT retention factors taken into account:

Nutrient X per 100 g of cooked food (Y) = Nutrient content X per 100 g ingredient (g) ¥ Raw weight of ingredient (g)
Total cooked weight (g)

Apply this calculation for each ingredient.
The total content of nutrient X in the cooked food is the sum of its content in each ingredient (Ya+Ys+Yc).

Ingredient Weight of Content of nutrient X ing Content of nutrient X ing
ingredients g per 100 g input ingredient | per 100 g of cooked food

before using retention
factor (Y)

Ingredient A A(g) Xa g/100g Yag

Ingredient B B (g) Xg g/100g Ye g

Ingredient C C(g) Xcg/100g Ycg

Raw weight A+B + C (g)

Cooked weight (A+B+C)* YF (g) (YatYstYc) g

Notes:

1. Retention factors for the purpose of recipe calculation are not given in the Regulation. Introduction of “conversion factors” for vitamins and
minerals may be adopted by the Commission (article 31, point 2) ). It could be only anticipated that the term “conversion factors” refers to
“retention factors”.

2. Future use of “conversion factors” for other nutrients (e.g. protein, fat, etc.) is not mentioned in the Regulation.

For the purpose of nutrition labelling, retention factors are not likely to be used in practice very often, because not many foods will declare content
of vitamins or minerals.

4. If you consider that you do not need to use retention factors, you may stop your calculation at this step and round the calculated data (Step 9).

5. If you need to consider the influence of cooking or food preparation on nutrient content of a particular nutrient, continue the calculation with
retention factors (Step 7).



Step 7- Retention factors

Retention factors indicate content of nutrients retained after food preparation, processing or other treatment.
The main sources of data for retention factors are tables collected within the EuroFIR project (retention factors for vitamins and nutrients) ® and so called

“Bognar tables” © (retention factors for a broad list of nutrients — protein, fat, fibre, minerals (incl. cooking salt), vitamins etc.).
In the case you need to calculate your recipe with retention factors, evaluate your recipe and treatments applied. Collect data about the appropriate
retention factors for your selected nutrients.

Ingredient Type of heat treatment/s (H) Retention factor for
depending on recipe nutrient X

Ingredient A H1 RFaH1

Ingredient A H2 RFah2

Ingredient B H1 RFgu1

Ingredient C H1 RFch1

Notes:

1. Retention factors were collected predominantly for cooking methods used for preparation of dishes at home or by catering services.
2. Retention factors are not available for all cooking methods and all foods.
3. Inthe case of a missing factor for a food, try to find factors for a similar food.

4. EuroFIR experts evaluated the existing retention factors and recommend the following general rules according to the group of retention factors (©.

Retention factor group

General description of heat treatment Use for cooking method

Cooked by dry heat

Cooked at moderate to high levels of heat (140- | Baked or roasted, broiled or grilled, charcoal broiled, popping, toasting,
350°C), no liquid added or only small amounts reheating by dry heat.
of fat to prevent sticking

Cooked by moist heat Cooked in varying amount of water, water — Cooked in steam, boiled (drained or undrained), braised, simmered,
based liquid or steam (100-125°C) steeped, microwave cooking, cooked in water/steam bath, reheated
(microwave, in bag, in pan or cooking utensil)
Cooked with fat and oil | Fried, 140-200°C Fried, deep fried

5. Information about retention factors for industrial processes and manufactured foods is predominantly missing. For some processes the above

retention factors groups may be used.




Step 8- Calculation - content of nutrients in cooked food with retention factors

Calculation with retention factors adjusts effects of cooking or processing on nutrient content of foods.

Apply the corresponding retention factor/s (RF) for the nutrient X for each ingredient and calculate nutrient content in cooked food per 100 g (Z) after

preparation/cooking/processing.

Nutrient X per 100 g (Z) = Nutrient content per 100 g ingredient * Raw weight of ingredient (g) * Retention factory;*Retention factory;

Use this calculation for each ingredient.

The total content of nutrient X in cooked food is the sum of its content in each ingredient (Za+Zs+Zc).

Round the obtained data (Step 9).

Total cooked weight (g)

Ingredient Raw weight g Content of Content of nutrient X in g Retention Content of nutrient X in g per 100 g
nutrient Xing per 100 g of cooked food factor for of final food after using retention
per 100 g input | before using retention nutrient X factor (2)
ingredient factor (Y) — Step 6

Ingredient A A(g) Xa g/100g Yag RFan1 (Ya)*( RFan1)*(RFan2) = Za

Ingredient A A(g) Xa g/100g Yag RFam2

Ingredient B B (g) Xs g/100g Ye g RFgh1 (Ys)*( RFgn1) =Zs

Ingredient C C(g) Xcg/100g Ycg RFch1 (Ye)*( RFch1) = Z¢

Total raw weight of ingredients | A+B + C(g)

Total cooked weight (A+B+C)* YF (g) (YatYe+Yc) g (Za+Zs+Zc) g

Notes:

1. Some processes may involve more than one heat treatment method. In this case, use an appropriate number of retention factors for a nutrient. The order of the

factors used does not make a difference.

2. Not all manufacturing processes can be simulated by recipe calculation. Evaluate suitability of recipe calculation for nutrition declaration of your products.




Step 9- Rounding final values

Round your final values in compliance with the Guidance Document ?to the Regulation (EU) No 1169/2011:
(https://ec.europa.eu/food/sites/food/files/safety/docs/labelling nutrition-vitamins minerals-guidance tolerances 1212 en.pdf)

Table 4: Rounding guidelines for the nutrient declaration in nutrition labelling of foods

Nutritional element

Amount

Rounding

Energy

to nearest 1 kl/kcal
(no decimals)

Fat*, Carbohydrate*,
sugars*, Protein*, fibre¥,
polyols*, starch*

>10 g perl00 g or ml

to nearest 1 g (no decimals)

<10 gand > 0.5 g per 100 g or ml

to nearest 0.1 g

no detectable amounts is present or
concentration is < 0.5 g per 100 g or ml

“0 g‘l! or |l<0.5 glf
may be declared

Saturates*, =10 g per 100 g or ml to nearest 1 g (no decimals)
Mono-unsaturates®, <10 and > 0.1 g per 100 g or ml to nearest 0.1 g
Polyunsaturates* no detectable amounts is present or “0g”or"<0.1g"
concentration is < 0.1 g per 100 g or ml may be declared
Sodium >1 g per 100 g or ml to nearest 0.1 g
<1 g and > 0.005 g per 100 g or ml to nearest 0.01 g
no detectable amounts is present or “0 g” or "<0.005 g"
concentration is < 0.005 g per 100 g or ml | may be declared
Salt =1 g per 100 g or ml to nearest 0.1 g

<1 gand > 0.0125 g per 100 g or ml

to nearest 0.01 g

no detectable amounts is present or
concentration is < 0.0125 g per 100 g or ml

“0 g” or<0.01 g"
may be declared

Vitamins and minerals

vitamin A, folic acid, chloride, calcium,
phosphorus, magnesium, iodine, potassium

3 significant figures

All other vitamins and minerals

2 significant figures

*Not applicable to sub-categories

Note:

The rounding rules in the Guidance Document consider rounding up values ending with digit 5 (e.g. 11.5 is to be rounded to 12, 8.5 to be rounded to 9).
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Step 10-Calculation of energy value

Calculate energy value of the cooked food or dish kJ and kcal using conversion factors for calculation of energy value given in the Annex XIV of the
Regulation -(EU) No 1169/2011.

ANNEX XIV

CONVERSION FACTORS
CONVERSION FACTORS FOR THE CALCULATION OF ENERGY

The energy value to be declared shall be calculated using the following conversion factors:

— carbohydrate (except polyols), 17 KJJg — 4 keallg
— polyols, 10 kJjg — 2,4 kcalfg
— protein, 7 kJJg — 4 keallg
— far, 7 kJjg — 9 keallg
— salatrims, 25 kJJg — 6 kealfg
— alcohol (ethanol), 29 kJJg — 7 kealfg
— organic acid, 13 kJfg — 3 kealfg
— fibre, 8 kg — 2 kealfg
— erythritol, 0 kjjg — 0 kealfg
Notes:

1. The range of nutrients included in calculation of energy value may vary depending on a type of food.
2. The following example considers contribution of four nutrients: protein (Xerot), fat (Xear), carbohydrate (Xcno), and fiber (Xgig7).
For calculation of energy value use the appropriate conversion factors:
Energy (in kJ) = 17*(Xprot) + 37*(Xeat) + 17*(XcHo) + 8*(Xris1)
Energy (in kcal) = 4*(Xprot) + 9% (Xeat) + 4*(Xcho) + 2*(Xret)



An extra step: Calculation of water content

Content of water in foods is not mandatory for nutrition declaration. Nevertheless, content of water is an important parameter of food. Its calculation is

optional but necessary for a general check of recipe calculation (see the End notes below).

The calculation procedure ® comprises the following steps:

Steps 1-5 As described above

Step 6 Determine weight change on cooking: Raw weight (g) — cooked weight (g)

Step 7 Determine content of water (g) in input ingredients (W): Water content per 100 g ingredient * Weight of input ingredient in the recipe /100 (g)

Apply to all ingredients.

Step 8 Determine content of total water in input ingredients: sum water content in each ingredient (Wa+Wg+Wc)

Ingredient Weight of ingredients g Content of water in g per 100 g | Content of water in g in input
of input ingredient ingredients

Ingredient A A(g) Xa g/100g Wag

Ingredient B B (g) Xs g/100g Wz g

Ingredient C C(g) Xcg/100g Wcg

Raw weight A+B + C (g)

Cooked weight (A+B+C)* YF (g) (Wa+Wp+W¢) g

Weight change on cooking

Raw weight — cooked weight (g)

Step 9 Determine water content in g per 100 g of cooked food

Water content in g per 100 g of cooked food = total content of water in input ingredients (g)— (weight change on cooking (g)) * 100

Weight of cooked food (g)
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End notes

Document your recipe calculation carefully (recipe ingredients and procedure, sources of food composition data, retention factors, yield factors and method of calculation).
Verify results of recipe calculation expressed per 100 g edible portion by simple summation of values for the main nutrients and water. Sum values for fat, carbohydrate,
fiber, protein, ash (salt), alcohol, and water. The preferable range of summation is 97 — 103 g, the acceptable range is 95-105 g.

You may use this procedure for checking of food composition data of your ingredients.

Examples of recipe calculations are given on the Internet at http://www.eurofir.org/2015/12/16/eurofir-recipe-guideline/.

Users of this Guideline should be aware of the following:

Recipe calculation produces estimates of nutrient content 7). Results should be always regarded as approximations. Changes occurring during processing of foods
are very complex. It is not possible to consider them all by calculation of nutrition values of foods. Recipe calculation is to be used with caution.

Calculations are not applicable to all processes used in food industry (e.g. fermentation used for yoghurt production).

It is recommended to check outputs of a recipe calculation by chemical analysis of a product in order to make a decision whether calculation is an acceptable
method for a particular type of food.

Nutrient composition of foods and ingredients can vary substantially because of a number of factors.
Calculations should be performed by a person with appropriate skills in recipe calculation procedures and basic knowledge about food chemistry.

Chemical analysis of foods in laboratories is a preferred method for nutrition declaration, especially in products bearing health claims or declaring content of
vitamins and minerals.

Make sure that National authorities and food inspection bodies accept the EuroFIR recipe calculation procedure.

Neither national food composition database center nor EuroFIR make any warranty that results obtained according to this guidance will be free from error.
They undertake no liability to pay any damages neither direct nor indirect losses associated with using this Guideline.
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