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Summary

Summary

On January 1, 2003, Health Canada published, in
Canada Gazette, Part II, amendments to the Food
and Drug Regulations to require most prepackaged
foods to bear a Nutrition Facts table, listing 13
nutrients and Calories, as well as new and updated
regulations for nutrient content claims and diet-relat-
ed health claims. These amendments will provide
Canadians with information to prevent injury to
their health by helping them make appropriate food

choices.

The Canadian Food Inspection Agency (CFIA) is
responsible for enforcing the food requirements of
the Food and Drugs Act and Regulations. While indus-
try is responsible for complying with the new
regulations within three years (five years for small
business), Health Canada and the CFIA are commit-
ted to facilitating their implementation in a manner
that will retain the confidence of consumers and
health professionals in the reliability of the nutrition
information. During the transition phase, the CFIA
will be training staff and updating inspection tools,
such as the 2003 Guide to Food Labelling and
Advertising and the Nutrition Labelling Compliance
Test (Compliance Test).

The challenges for industry in generating product-

specific nutrient data for nutrition labelling are

recognized. Industry is responsible for ensuring the
accuracy of label values and may choose the risk

management strategy best suited to the food(s) to be

labelled.

The purpose of the CFIA Compliance Test is to pro-
vide a transparent, science-based system for verifying
the accuracy of nutrient values on labels and in
advertising via laboratory analysis as part of assessing
compliance with the Food and Drug Regulations. A
consultation document, Nutrition Labelling,
Nutrient Content Claims and Health Claims, a
Proposed Compliance Test to Assess the Accuracy of
Nutrient Values, was issued November 28, 2002,
soliciting comments on proposed changes to section
6.3, the Guide to Food Labelling and Advertising (the
Guide), titled: Compliance for Nutrient Content
Claims and Declarations. The intent was to revise
the system to be simpler yet as effective as possible in
promoting accurate nutrition information. The doc-
ument assessed various sampling plans and tolerances
using a statistical framework, while considering crite-
ria of public health, consumer protection, fair
treatment of manufacturers and efficiency and effec-
tiveness of the inspection system. The comments of
stakeholders on compliance issues during the Health

Canada consultations were also considered.
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The CFIA received responses to the Consultation
Document from sixteen stakeholders, including the
Consumers’ Association of Canada, eight major
national associations representing either producers,
manufacturers or retailers, a number of individual
manufacturers, a commercial laboratory and a uni-
versity professor of nutritional sciences. The
respondents generally supported the science-based
approach to minimizing the consumer’s risk and pro-
ducer’s risk considering multiple sources of variation.
The sampling plan and the acceptance criteria
involving a 20% tolerance for the Nutrition Facts
table were supported; however, there was less support
for some of the more restrictive criteria, for example,
those for nutrient content claims. A number of
respondents expressed concern that the approach did
not provide for the use or development of nationally
representative data base values for raw single ingredi-

ent foods, such as fruits, vegetables, meat and fish.

The resultant Compliance Test constitutes the CFIA
methodology for assessing the accuracy of nutrition
labelling and claims. It is based on the laboratory
analysis of the nutrient content of three composite
samples of four consumer units each, randomly
selected from a lot and the results of analysis

subjected to three acceptance criteria. The principal

acceptance criterion would require accuracy within
20% of declared value for the average of three com-
posite samples for naturally occurring nutrients in
the Nutrition Facts table, i.e., the analyzed nutrient
content would have to be at least 80% of declared
value for protein, carbohydrate, fibre, vitamins and
minerals and not more than 120% of declared value
for Calories, fat, saturated fat, rans fat, cholesterol,
sugars and sodium. For added vitamins, mineral
nutrients and amino acids in claims or in the
Nutrition Facts table, the amount found in the sam-
ple must be at least equal to the label value. In
addition, adjustments are made for rounding in
accordance with rounding rules in the Food and
Drug Regulations. Acceptance criteria for overall vari-

ability of nutrient levels also apply.

This test does not apply to a human milk substitute,
a food represented as containing a human milk sub-
stitute, a formulated liquid diet, a meal replacement,
a nutritional supplement, a food represented for use
in a very low energy diet, or minimum or maximum
requirements for added nutrients, which are not part
of the nutrition labelling and claims amendments
but subject to their own regulations. Section 6.3 of

the Guide will continue to apply to these foods.
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Part 1 - nutrition Labelling Compliance Test

Nutrition Labelling, Nutrient Content Claims
and Health Claims: CFIA Compliance Test to
Assess the Accuracy of Nutrient Values

Purpose and Scope

Guiding Principles

The purpose of the Nutrition Labelling Compliance
Test (Compliance Test) is to provide a transparent,
science-based system for assessing the accuracy of

nutrient information on food in Canada.

The Compliance Test outlines the Canadian Food
Inspection Agency’s (CFIA) procedure for assessing
the accuracy of nutrient values on food labels and in
advertising via laboratory analysis. The test applies to
a nutrient, including an added vitamin or mineral
nutrient, that is declared in the Nutrition Facts table
or is the subject of a nutrient content claim or a diet-
related health claim. The Compliance Test also assesses
whether a food bearing a nutrient content claim or
health claim meets the nutrient content criteria for

the claim set out in the Food and Drug Regulations.

The Compliance Test does not apply to a human milk
substitute, a food represented as containing a human
milk substitute, a formulated liquid diet, a meal
replacement, a nutritional supplement, a food represent-
ed for use in a very low energy diet, or a minimum or
maximum requirement for an added vitamin, mineral
nutrient or amino acid, for which section 6.3 of the
Guide to Food Labelling and Advertising (the Guide)
will continue to apply.

To achieve label information that is accurate and in
compliance with the Food and Drugs Act and
Regulations, the following general principles apply:

* Industry is responsible for ensuring that nutrition
labelling and claims are compliant with the Food
and Drug Regulations and that label values accu-
rately reflect the nutrient content of the product.

* A suitable compliance test for the accuracy of
declared nutrient values must take into considera-
tion the inherent variability of nutrients in foods
and the variability of the laboratory method using
appropriate statistical analysis.

* The CFIA compliance action will take into consid-
eration not only laboratory results, but also the
health risk to the public, economic loss to con-
sumers, past compliance history of the product and
the company’s quality control over the manufactur-

ing and labelling processes.
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Statistical Basis

The CFIA considers that the measurement of nutri-
ent content for compliance purposes should be based
on a sound statistical framework, such that the food
industry would have a high probability of a correct
label value passing the Compliance Test, while the
consumer would have an equally high probability
that the label value accurately reflects the nutrient
content of the food . To this end, the Compliance Test
is comprised of three acceptance criteria applied to
the results of laboratory analysis of samples obtained
by using a randomized sampling plan. The statistical
analysis takes into account nutrient variability in
foods as well as method variability. The producer’s
risk (the probability that a lot with acceptable label
values is erroneously rejected) and the consumer’s
risk (the probability that a lot with unacceptable
label values is erroneously accepted) are calculated
using several values for each component of variability
(see statistical framework in Appendix 2).

Definitions

Lot: a collection of identically labelled' products pro-
duced under conditions as nearly uniform as

possible? and available for inspection at one time.

Consumer unit: the individual container (a primary
container) or a portion of the contents of the pri-

mary container.

Sample: a collection of consumer units drawn from
a lot that is representative of the lot for inspection

purposes.

Composite sub-sample: a subset of consumer units
from the sample that are combined and mixed to

homogeneity.

Nutrient Definitions

Calorie calculations and nutrient definitions are
found in the Food and Drug Regulations and in
chapter 6 of the 2003 Guide to Food Labelling
and Advertising (the 2003 Guide),
www.inspection.gc.ca/english/fssa/labeti/guide/
2003guidee.shtml.

Methods of Analysis

Nutrients are analysed by appropriate methods found
in the most recent edition of Official Methods of
Analysis of AOAC International (see www.aoac.org)

or other collaboratively studied methods wherever
possible. (Refer to Laboratory Issues in Appendix 4).

Application of Rounding Rules

Under the rounding rules for nutrition labelling, as
set out in the table to section B.01.401 of the Food
and Drug Regulations, and summarized in Chapter 6
of the 2003 Guide, the declared label value is a single
rounded value that represents an accepted range of
values. The tolerances described below are added to
the minimum or maximum pre-rounded value, to
obtain the compliance limit (see rounding rules and

calculation of compliance limit in Appendix 3).

! Identically labelled means the label is uniform in every detail, including, but not limited to, brand name, common name, net quantity, lot coding
(if present), best before date (if present), legal agent name and address, in addition to nutrition labelling and claims. That the products are identi-
cally labelled implies that the products themselves are identical within the terms stated above.

2 As nearly uniform as possible includes, but is not restricted to, a continuous eight-hour production period. Some flexibility is necessary to allow for

sampling where no lot codes are present, or where the production period is not clearly defined or is not continuous.
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Classes of Nutrients

Class I:

a vitamin or mineral nutrient that is added

Class II: a nutrient, other than an added vitamin or
mineral nutrient that is in the Nutrition
Facts table or that is subject to regulations
for nutrient content claims or diet-related

health claims.

Sampling

At least twelve individual consumer units are taken
randomly from a lot and then combined to make
three composite sub-samples of a minimum of four
consumer units each. The three composite samples
are analyzed and the mean value of the three com-
posite sub-samples shall be the estimate of the lot

nutrient content.

Acceptance Criteria
for Lot Compliance

The lot will be considered compliant if the following
criteria are met (see rationale in Appendix 2):

Criterion 1: Each of the composite sub-samples of
four consumer units is within 50%
of the declared value expressed as a
minimum or maximum value allowed
by the appropriate rounding rules, and
within 50% of the regulatory require-
ment, that is, at least half as large or at
most 1.5 times as large as the declared
value adjusted for rounding and the
regulatory requirement (when a mini-
mum or maximum content specified

respectively).

Criterion 2: The mean (%) of the three composite
sub-samples of four consumer units
must fall within the minimum or max-
imum allowable (compliance) limit,
which is the declared nutrient value or
regulatory requirement, expressed as a
minimum or maximum value allowed
by the appropriate rounding rules, if
any, with a further tolerance, if any, for
that class and nutrient, applied to it

(see examples in Appendix 3).

Criterion 3 (Class 1 Nutrients only): Where a
vitamin or mineral nutrient is added
to a food, the standard deviation (s)
of the distribution of the nutrient
content of the three composites of four
consumer units, is compared to the
mean value (¥) by ensuring that
a 10% difference from the mean value
lies within a 99% confidence interval
for the standard deviation of the lot
nutrient content. The 99% lower

confidence limit evaluated as

(sx 04344/ )
should be less than 0.1 or 10%.

Tolerances?® (Criterion 2)

Class I Nutrients (no tolerance):

For added vitamins and mineral nutrients listed

in the table to section D.03.002, Food and Drug
Regulations, and summarized in Annex 7-1, of the
2003 Guide, the declared nutrient value has no toler-
ance, i.e., the mean nutrient content of the three
composite sub-samples is not less than the declared
value, adjusted for rounding as in acceptance

criterion 2.

* These tolerances take into consideration variability among containers within a lot, variability in mean nutrient values between different lots, as

well as within laboratory and between laboratory method variability. Therefore, no additional tolerance is allowed for method variability.
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Class II Nutrients: (20% tolerance)

For vitamins and mineral nutrients other than Class
1 nutrients, protein, polyunsaturated fatty acids,
omega-3 fatty acids, omega-6 fatty acids, mono-
unsaturated fatty acids, carbohydrate, starch, fibre,
soluble fibre, insoluble fibre and potassium that are
declared in the Nutrition Facts table or that are the
subject of a nutrient content claim or of a diet-relat-
ed health claim,

(i) the regulated limit for the claim has a 20% tol-
erance, i.e. the mean nutrient content of the three
composite sub-samples is not less than 80% of the
minimum nutrient level required by the Food and

Drug Regulations; and

(i1)the declared label value has a tolerance of 20%,
i.e., the mean nutrient content of the three com-
posite sub-samples is not less than 80% of the

declared value, adjusted for rounding,.

For Calories, fat, saturated fat, #7ans fat, cholesterol,
sodium, sugars and sugar alcohols that are declared
in the Nutrition Facts table or that are the subject of
a nutrient content claim or of a diet-related health

claim,

(i) the regulated limit for the claim has a 20% tol-
erance; i.e., the mean nutrient content of the three
composite sub-samples is not greater than 120%

the maximum nutrient level permitted in the Food

and Drug Regulations; and

(ii) the declared nutrient value has a tolerance of
20%, i.e., the mean nutrient content of the three
composite sub-samples is not more than 120% of

the declared value, adjusted for rounding.
Exceptions to Class II

Stricter tolerances may be applied, as assessed on a

case by case basis, as follows:

1) Where the difference between the declared
nutrient value and the compliance limit for the
nutrient content of the sample may result in a
label value that would be a potential risk to health,
based on a health risk assessment established by

Health Canada.

2) Where a comparative claim is found not to be
statistically valid, i.e. where providing tolerances
allows the food bearing the claim to be indistin-

guishable from the reference food.
Overages and Deficiencies - Class I and II nutrients

Where a minimum limit applies, the nutrient con-
tent of the sample may exceed the declared value by
an amount that is consistent with good manufactur-
ing practices, and provided that such an overage does

not present a risk to health and is not misleading.

Where a maximum limit applies, the nutrient content
of the sample may be below the declared value by an
amount that is consistent with good manufacturing
practices and provided that such a deficiency does
not present a risk to health and is not misleading.

Use of Data Bases

Industry is responsible for complying with all the
requirements for nutrient composition and for the
accuracy of the information provided on labels.
Companies may choose the risk management strate-
gy for developing accurate nutrient data best suited
to the foods to be labelled. The use of nutrient data

bases is one tool within this context.

To assist manufacturers of multi-ingredient foods,
the Food and Drug Regulations require that food
ingredients intended solely for use in the manufac-
ture of other prepackaged foods must provide

relevant nutrition information about their product.
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Verification of label values by the CFIA will focus on
industry system controls, including record keeping,
raw material control and specifications, company lab
analysis, documentation of data sources, audit verifi-
cation, management of ingredient data (including
updates, ingredient changes, substitutions and pro-
cessing effects). The CFIA will not evaluate nutrition
labelling data bases, as such. The definitive determi-
nation of compliance of label values by the CFIA
will be based on laboratory analysis, as outlined in
the Compliance Test. A tolerance of 20% is allowed
in recognition of the variability inherent in nutrient
concentrations and to encourage manufacturers to
label the food with the true lot average. Where varia-

tion is very high, a conservative label value would

Table - Sampling Plan and Tolerances

avoid exceeding the compliance limit. If any product
is found to be out of compliance, the CFIA intends
to work with the manufacturer to understand and

correct the problem.

Implementation:

The CFIA Compliance Test may be applied to labels
bearing the Nutrition Facts table, new nutrient con-

tent claims or diet-related health claims, published in
Canada Gazette 11, January 1, 2003.

The approach to assessing compliance of nutrient
values for raw single ingredient foods for which
nutrition labelling is voluntary will be reviewed when

adequate data become available for these products.

Sample is 3 composite sub-samples of 4 consumer units randomly selected from a lot

CLASS  DESCRIPTION NUTRIENTS ACCEPTANCE ACCEPTANCE ACCEPTANCE
CRITERION 1, CRITERION 2 CRITERION 3,
SUB-SAMPLE TOLERANCES'"? 99% CONFIDENCE
INTERVAL
Class1  added nutrients added vitamins, each sub-sample = declared nutrient (s X 0.4344) <01 ¢
(min)? (e.g. added mineral nutrients, = 50% declared value X '
Vitamin C) amino acids nutrient value
Class Il a naturally occurring  protein, each sub-sample = 80% declared does not apply
(min)? nutrient that is polyunsaturated fatty = 50% declared nutrient value
declared in the acids, omega 3 fatty  nutrient value
Nutrition Facts table  acids, omega 6 fatty
and/or for which a acids, mono-
health or nutrient unsaturated fatty
content claim is acids, carbohydrate,
made. starch, fibre, soluble
fibre, insoluble fibre,
potassium, vitamins
and minerals
Class Il a naturally occurring  Calories, fat, < 150% declared < 120% declared does not apply
(max)? nutrient declared in  saturated fat, trans nutrient value nutrient value
the Nutrition Facts fat, cholesterol,
table and/or for which sodium, sugars and
a health or nutrient  sugar alcohols
content claim is made.

! Tolerances are one-sided. Nutrient content may vary within good manufacturing practices, either above declared value, where a minimum is
required or below declared value, where a maximum is required and provided there is no risk to health and the label is not misleading.

? Tolerances are based on declared nutrient value and applied to pre-round value.

* (min) - where minimum level required; *(max) - where maximum level required

4 P .
s = standard deviation; x = mean nutrient value
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Examples

The following examples show how the three criteria of the compliance test would be used to assess the accura-

cy of declared nutrient values from laboratory analysis data. For each scenario, the following information is

shown: the amount of nutrient declared in the Nutrition Facts table and/or required for the nutrient content

claim; the laboratory analysis of three sub-samples, mean value and standard deviation (5); and the assessment

based on one or all of the criteria and justification.

1. VEGETABLE OIL - FAT AND FATTY ACIDS

Nutrition Facts table declarations per 10 mL: Fat = 9 g, Saturated fat = 0.5 g,
Trans fat = 0 g; Claim “trans fat free”

fat: laboratory results: sub-samples = 8.9 g, 9.1 g, 9.0 g; mean = 9.0 g,
standard deviation (s) = 0.1 g

Assessment criterion 1: compliant: each sub-sample < 13.9 g
[that is pre-round maximum 9.4 g + 50% X declared value (0.5 X 9 g)]
criterion 2: compliant: 9.0 g (mean) = 9 g (declared)

saturated fat: laboratory results: sub-samples = 0.62 g, 0.65 g, 0.62 g; mean = 0.63 g,
s=0.017 ¢

Compliance limit criterion 2: Class II tolerance 20% X 0.5 g = 0.1 g; maximum pre-round =
0.74; compliance maximum limit including pre-round = 0.84 g (see Appendix 3, Table 3)

Assessment criterion 1: compliant: each sub-sample < 0.99 g [0.74 g + (0.5 X 0.5 g)]
criterion 2: compliant: 0.63 g (mean) < 0.84 g

trans fat: laboratory results: sub-samples = 0.28 g, 0.28 g, 0.3 g; mean = 0.29 g; s=0.01 g

Compliance limit criterion 2: Class 11 tolerance, 20% X 0.2 g = 0.04 g;
maximum pre-round = 0.199 g; compliance maximum limit = 0.24 g

Assessment criterion 1: compliant: each sub-sample = 0.3 g [0.199 g + (0.5 x 0.2 g)]
criterion 2: non-compliant for Nutrition Facts table declaration and “zrans fat
free” claim : 0.29 g (mean) > 0.24 g

2. LEAN GROUND BEEF - IRON

Nutrition Facts table declaration per 100 g serving: Iron = 15% Daily Value (2.1 mg iron)

Laboratory results: sub-samples =1.4 mg, 1.5 mg, 1.6 mg , mean =1.5 mg; s = 0.1 mg; Daily Value (DV)

mean =1.5 mg/14 mg Recommended Daily Intake (RDI) x 100% = 10.7% DV
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. Compliance limit criterion 2: Class Il tolerance 20% X 15% DV = 3% DV, minimum pre-round =
12.5 % DV; compliance minimum limit = 12.5% - 3% = 9.5% DV

o Assessment criterion 1: compliant: each sub-sample > 0.7 mg or 5% DV
[12.5% DV- (0.5 x15% DV)]
criterion 2: compliant: 10.7% DV (mean) > 9.5% DV

3. GRANOLA CEREAL - FIBRE
e Nutrition Facts table declaration per 55 g serving: Fibre = 4 g
*  Laboratory results: sub-samples = 2.4 g, 3.3 g, 3.5 g, mean=3.1g,s=0.6g¢

*  Compliance limit criterion 2: Class Il tolerance 20% X 4 g = 0.8 g, minimum pre-round = 3.5 g;
compliance minimum limit =3.5g-08¢g =2.7¢g

o Assessment criterion 1: compliant: each sub-sample > 1.5 g [3.5 g - (0.5 X 4 g)]
criterion 2: compliant: mean 3.1 g> 2.7 g

4. PASTA - ADDED IRON
e Nutrition Facts table declaration per 85 g: Iron = 20% DV (2.8 mg iron)*

*  Laboratory results: sub-samples = 2.42 mg, 2.51 mg, 2.47 mg; mean = 2.467 mg, s = 0.045 mg;
Daily Value = 2.467 mg/14 mg RDI x 100 = 17.6% DV

o Compliance limit criterion 2: Class I = pre-round minimum limit (no tolerance) = 17.5%

(see Appendix 3, Table 2)

*  Assessment  criterion 1: compliant: each sub-sample > 7.5% DV or 1.04 mg
[17.5% DV - (0.5 x 20% DV)]
criterion 2: compliant: 17.6% DV(mean) > 17.5% DV
criterion 3: compliant: 0.4344 X 0.045 mg = 0.008 (99% lower confidence limit)
2.467 mg

< 0.1 (compliance maximum limit)

*Note: also meets minimum level 2.9 mg /100 g required for iron fortification of pasta
5. WIENERS - FAT REDUCED
*  Nutrition Facts table declaration per 55 g: Fat=7 g

. Laboratory results: fat-reduced product, sub-samples = 7.7 g, 8.2 g, 8.0 g mean = 8.0 g
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. Compliance limit criterion 2: Class 1I tolerance 20 % X 7 g = 1.4 g; maximum pre-round value =

7.4 g; compliance maximum limit=74 g+ 1.4g=88g¢g

o Assessment criterion 1: compliant for Nutrition Facts table: each sub-sample < 10.9 g
[7.4 g+ (0.5x 7.0 g)]

criterion 2:  compliant for Nutrition Facts table: 8.0 g (mean) < 8.8 g
e Nutrient content claim: fat reduced by 25% compared to regular Brand Y wieners
e Nutrition Facts table declaration, regular Brand Y wieners, Fat = 10 g
*  Laboratory results: regular Brand Y wieners, sub samples = 10.3 g, 10.4 g, 10.5 g; mean = 10.4 g
*  Regulation: fat reduction claim - must be minimum 25% reduction

. Compliance limit, Class I exception, comparative claims: regular product =10.4 g mean or if do
not have laboratory analysis, 10 g declared, pre-rounded maximum = 10.4 g; fat- reduced product
maximum limit @ 25% reduction = 0.75x 104 =7.8 g

o Assessment Class II exception, comparative claims: non-compliant for fat-reduction claim:

8.0 g (mean) >7.8 g
6. FRUIT DRINK - VITAMIN C ADDED
e Nutrition Facts table declaration per 250 mL serving: Vitamin C = 100% DV (60 mg Vitamin C)

*  Laboratory results: sub-samples = 50.0 mg, 85.2 mg, 100.2 mg; mean = 78.5 mg, s = 25.77 mg;
Daily Value = mg/ 60 mg RDI x 100%; sub-samples = 83.3% DV, 142% DV, 167% DV;
mean = 130.8% DV; s = 43.0% DV

»  Compliance limit criterion 2: Class I = pre-round minimum limit = 95% DV

*  Assessment - criterion 1: compliant: all sub-samples > 45% DV or 27 mg
[95% DV - (0.5 x 100% DV)]
- criterion 2: compliant: 130.8% DV (mean) > 95% DV

= 0.14 (99% lower confidence

limit) > 0.1 (compliance

- criterion 3: non-compliant:
130.8% DV

0.4344 X 43% DV )

maximum limit)
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Introduction and Purpose

On January 1, 2003, Health Canada published, in
Canada Gazette, Part II amendments to the Food
and Drug Regulations to require most prepackaged
foods to bear a nutrition facts table, listing 13 nutri-
ents and Calories, as well as new and updated
regulations for nutrient content claims and diet-relat-
ed health claims. These amendments will provide
Canadians with information to prevent injury to
their health by helping them make appropriate food

choices.

The Canadian Food Inspection Agency (CFIA) is
responsible for enforcing these food regulations of
the Food and Drugs Act and Regulations. Health
Canada and the Canadian Food Inspection Agency
(CFIA) are committed to facilitating the implemen-
tation of these regulations in a manner that will retain
the confidence of consumers and health professionals
in the reliability of the nutrition information. The
CFIA strategy for enforcement and compliance calls
for a phased-in approach, permitting industry and
government time to adapt to the new regulations.
During the transition period, the CFIA is training
staff and updating inspection tools, such as the 2003
Guide to Food Labelling and Advertising and the
Nutrition Labelling Compliance Test.

Industry is responsible for complying with the
regulations within three years (five years for small
business <$1 million/year food sales in Canada) and
for ensuring the accuracy of label values. The new
regulations require that the nutrient values reflect the
specific product being labelled. Given the many fac-
tors that affect the variability of nutrients in food
and the high cost of laboratory analysis, the chal-
lenges for achieving accurate product specific
information are recognized. In developing and/or
verifying label values, industry may choose the risk
management strategy best suited to the food(s) to
be labelled, including the choice of sampling plans,
methods of analysis, laboratories, whether to use a
data base and the choice of data base and software.

The purpose of this compliance test is to provide a
science based system for verifying the accuracy of
nutrient values on labels and in advertising via labo-
ratory analysis as part of assessing compliance with
the Food and Drug Regulations. With the introduc-
tion of mandatory nutrition labelling, encompassing
a wide variety of foods and an expanded list of nutri-
ents, as well as the expansion of nutrient content
claims and introduction of health claims, it was
apparent that the existing system for testing accuracy
of nutrient values needed review to achieve an

improved, more effective system. A consultation
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document Nutrition Labelling, Nutrient Content
Claims and Health Claims, a Proposed Compliance
Test to Assess the Accuracy of Nutrient Values was
issued November 28, 2002, soliciting comments on
proposed changes to section 6.3, the Guide to Food
Labelling and Advertising, titled: Compliance for

Nutrient Content Claims and Declarations.

The CFIA Compliance Test standard for assessing
the accuracy of nutrient values is the result of this
consultation. This test applies to nutrient data in the
Nutrition Facts table, nutrient content claims and
for diet-related health claims, where they appear on

labels and in advertising.

Information on procedures for generating label val-
ues will be provided in a new Guide for Developing
Nutrition Labelling Values prepared by Health
Canada. This should assist industry in developing
their strategy, including sampling and analysis as well
as using data bases/software packages to generate
nutrient data for labels that are accurate, reliable and

in compliance with the Food and Drug Regulations.

Backeround

Statutory Authorities: Food and Drugs Act and
Regulations

The CFIA is responsible for enforcing the food
requirements of the Food and Drugs Act and
Regulations. Verification of the accuracy of nutrient
data on labels and in advertising is one part of the
CFIA compliance strategy.

In Canada, there are no specific regulations dealing
with tolerances and acceptance sampling to deter-
mine accuracy of nutrient amounts. Section 5 is the
provision of the Food and Drugs Act relevant to

truthful, accurate information.

Subsection 5(1) makes it an offence to “label, pack-

age . . . sell or advertise any food in a manner that is

false, misleading or deceptive or is likely to create an
erroneous impression regarding its character, value,

quantity, composition, merit or safety”.

Subsection 5(2) states that “an article of food that is
not labelled or packaged as required by, or is labelled
or packaged contrary to, the regulations shall be
deemed to be labelled or packaged contrary to sub-

section (1)”.

A food label or advertisement that bears nutrient
values that are not truthful or accurate may be in
violation of subsection 5(1), since it may be false
and/or may create an erroneous impression as to the
food’s composition, merit or safety. In particular, an
erroneous impression of safety may occur if the
nutrient is one under strict control for the dietary
management of disease. Under subsection 5(2), an
inaccurate nutrition label may also be in violation of
subsection 5(1) if it is considered to be labelled con-
trary to the requirements of the Food and Drug
Regulations.

It is not technologically feasible or practical to deter-
mine with absolute accuracy the amount of nutrient
in every container of food; a statistically sound
sampling plan should, however, allow consumer
confidence in the nutrition information and meet
reasonable expectations of industry responsibility for
accurately representing what is in the food, while
respecting the inherent variability of nutrients in

food and of manufacturing processes.

Compliance testing of declared nutrient values
applies equally to imported and domestic product.
Mutual recognition agreements and/or equivalence
with exporting countries’ measures will be pursued as
appropriate to ensure that compliance with Canadian

requirements does not unnecessarily impede trade.
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History of Assessing Compliance
of Nutrient Values in Canada

The procedure for evaluating compliance of nutrient
levels in foods was first developed by the former
Health and Welfare Canada in the1980s for fortified
foods. The procedure was designed using statistical
theory of sampling, to provide reasonable assurance
that unsatisfactory lots would not be overlooked
(consumer’s risk) and that satisfactory lots would not
be falsely condemned (producer’s risk). The proce-
dure called for the selection of 5 containers at
random from a lot, analysis of the nutrient concen-
tration in each, and calculating the average of the

5 measurements. A 10% tolerance was allowed,

for example, where a minimum requirement was
stipulated, the lot would have been considered
unsatisfactory if the average were less than 0.9 of
the regulatory minimum. In addition, excessive
variability was evaluated. A lot would have been con-
sidered unsatisfactory if any one sample were

less than 0.3 of the regulatory minimum.

In 1990, following the introduction of voluntary
nutrition labelling in Canada, Thompson and Jarvis,
Health Canada (1), added a second procedure to be
used for the enforcement of nutrition labelling and
claims by the former Consumer and Corporate Affairs
Canada. The procedure called for 12 containers to

be selected at random from a lot, and from these 12
containers a composite is formed and its nutrient
composition analyzed. If a minimum were implied
and if the resulting measurement were less than 0.8 of
label declaration, the lot would be unsatisfactory. If a
maximum were implied and if the resulting measure-
ment were greater than 1.2 of the label value, the lot

would also be considered unsatisfactory.

The rationale for using a single composite sample of
12 units for the naturally occurring nutrients was

explained as follows: since the manufacturer does not

always have control over the variability of the nutrient
content from container to container, the sampling

plan does not attempt to monitor variability.

A tolerance of 20% was allowed in recognition of the
variability inherent in these nutrient concentrations,
so that manufacturers would be encouraged to label
a product with the true lot average. The analysis of

a composite of 12 consumer units is the procedure
used in the United States by the Food and Drug
Administration (FDA) for verifying compliance of
declared values in their Nutrition Facts table for nat-

urally occurring nutrients.

The current section 6.3 in the Guide is a modification
of the Health Canada procedure. It was developed
and issued as a proposal for comment in 1995 (2)

as part of the 1995/1996 review of the Guide by
Agriculture and Agri-Food Canada. After minor
revisions resulting from comments received, it was
published as part of the Guide in 1996. This revised
procedure tightened requirements for claims to a
10% tolerance and provided no tolerance where a

minimum or a maximum requirement is stipulated.

International Situation

The Codex Alimentarius lists analytical methods
for nutrients in the Codex Methods of Analysis and
Sampling as well as general provisions for sampling

plans for commodity standards in the Sampling Plans
for Prepackaged Foods (3).

In the US, the FDA (4) and the US Department of
Agriculture (USDA) have, as part of the nutrition
labelling rules, provisions for sampling, laboratory
analysis and compliance limits for the analyzed value
vs. label value, as well as provision for using nutrient
data bases for the purpose of nutrition labelling. The
Food Standards Australia New Zealand (FSANZ)

provides for the use of nutrient values of national




Nutrition Labelling Compliance Test

food and nutrient data bases for food labelling.
Details of the international situation are given in

Appendix 1.

Description of Nutrition
Labelling Compliance Test

The Nutrition Labelling Compliance Test describes a
set of conditions that constitutes the CFIA method-
ology for verifying nutrient accuracy of the Nutrition
Facts table and claims set out in the new regulations.
The Compliance Test is not intended as a sampling
plan for use by manufacturers. Manufacturers are
responsible for determining the accuracy of nutrient

values and may choose the method best suited to the

food(s) to be labelled.

The Compliance Test comprises the laboratory analy-
sis of the nutrient content of a statistically based
sample from a lot and acceptance criteria. A mini-
mum of 12 consumer units are to be randomly
selected from a production or inspection lot of a food
and arranged in three groups of four consumer units,
with each group composited to provide three com-
posite sub-samples for lab analysis. The principal
acceptance criterion is a one-sided test for naturally
occurring nutrients in nutrition labelling and claims,
requiring accuracy within 20% of label values, i.e. the
analyzed nutrient content must at least 80% of label
value for protein, carbohydrate, fibre, vitamins and
minerals and not more than 120% of label value for
Calories, fat, saturated fat, trans fat, cholesterol, sug-
ars and sodium for the nutrients in the Nutrition
Facts table. These tolerances are adjusted for round-
ing rules, as applicable. Additional acceptance criteria

respecting overall variability of nutrient content also
apply.

For statements or claims respecting added vitamins,
mineral nutrients and amino acids, the amount found

in the sample must be at least equal to the label value.

Amounts may vary above labelled or required amounts
where a minimum is stipulated and may vary below
labelled or required amounts where a maximum is

stipulated within good manufacturing practices.

Statistical Framework

The Compliance Test is based on a sample of units
selected from a lot. Basing a decision concerning a
lot on a sample taken from that lot involves risk. The
risk to the consumer is that a lot that does not meet
the declared nutrient value and will be judged satis-
factory (consumer’s risk); the risk to the producer is
that a lot that does meet the declared nutrient value
is judged unsatisfactory (producer’s risk). A sampling
plan is evaluated by estimating the magnitude of
these two competing risks. Assumptions are made
concerning the distribution of nutrients within and

between lots and major sources of variation are con-

sidered.

Details of the statistical framework are set out in
Appendix 2. Selected examples of the risks to con-
sumers and producers of the compliance test are
summarized in the tables below. The consumer’s risk
data suggest that for Class 1 nutrients (added vita-
mins and minerals, no tolerance), if the average
concentration is only 90% of the declared nutrient
value, nutrient variability (%CV) between 10% and
20%, test method variability (%CV) of 7%, there is
a 3% to 7% chance that these products would be
accepted. Producer’s risk data for class I suggest that
if the average concentration of added nutrients is
120% of label value, the chance that these products
would be found non-compliant is between 0.2% -
1.5%. For class II nutrients where nutrient variability
is typically higher, consumer’s risk and producer’s

risk ranges are somewhat wider.




Part 2 - Analysis and Feedback

Table - Examples of consumer’s risk data

NUTRIENT CRITERIA TRUE MEAN VARIABILITY METHOD BETWEEN LAB CONSUMER'S
CLASS ACCEPTANCE % LABEL OF VARIABILITY* & LOT RISK (%)
LEVEL NUTRIENTS VARIABILITY*
WITHIN LOT*
Class |, added =100% 90% 10% - 20% 7% 3% 3% - 7%
vitamins, declared
minerals nutrient value
Class Il, protein, =80% 70 % 10%-40% 7% 3% 1% - 13%
carbohydrate declared
fibre, vitamins, nutrient value
minerals
Table - Examples of producer’s risk data
NUTRIENT CRITERIA TRUE MEAN VARIABILITY METHOD BETWEEN LAB PRODUCER’S
CLASS REJECTION % LABEL OF VARIABILITY* & LOT RISK (%)
LEVEL VALUE NUTRIENTS VARIABILITY*
WITHIN LOT*
Class |, added < 100% 120% 10% - 20% 7% 3% 0.2% -1.5%
vitamins, declared
minerals nutrient value
Class II, protein, < 80% 100% 10% - 40% 7% 3% 0.0% - 6%
carbohydrate, declared
fibre, vitamins, nutrient value
minerals

* all variability is reported as % Coefficient of Variation = %CV (= Relative Standard Deviation = RSDr for laboratory test)

Nutrition Labelling Compliance Test
and Rounding Rules

The amendments to the Food and Drug Regulations
include mandatory rounding rules for declared nutri-
ent values. These regulations provide that an
accepted range of values is represented by a single
rounded value (see Appendix 3). Where determining
the critical point for compliance purposes, both the
accepted range of values before rounding and the
compliance test tolerances must be factored into the

calculation.

Criteria

A sound statistical framework forms the underpin-
ning of the compliance test. In addition, the
following criteria are consistent with CFIA and
Health Canada policies and procedures and take into
account stakeholder input; they were used to evalu-

ate the CFIA Compliance Test:
1. Public Health:

For consumers, label values that pass the Compliance
Test should not increase risk to health.
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Health risk could occur if the nutrient values on
most food labels or on a label of a frequently con-
sumed food differed consistently and by a significant
amount from the actual concentration, and, as a
result, a consumer mistakenly estimated the amount
consumed. This could lead to over-consumption of
Calories and nutrients such as saturated and/or trans
fat or under-consumption of nutrients, such as calci-
um over the long term. The main objective for the
sampling procedure is to ensure that the sample
taken is representative of the lot and measures, as
closely as possible, the lot average while providing for
some variability within the lot. Based on statistical
analysis of all sources of variability involved, it is
believed that, for most food products, values in the
Nutrition Facts table, that pass the Compliance Test,
would be close to the true mean. In addition, provi-
sion is made for using a more stringent tolerance on
a case by case basis, if warranted, based on a health

risk assessment.
2. Consumer Protection:

For consumers, label values that pass the Compliance
Test should, within reasonable limits of variabilizy,
accurately represent the nutrient content of the product

purchased.

Taking into consideration the inherent variability of
nutrients in food, the risk of erroneously accepting
products of unacceptable quality with the proposed
sampling plan is very low. Detail is presented in
Appendix 2. For example, with an acceptance level of
80% of label value for the Nutrition Facts table, typi-
cal relative variability of the analytical method of 7%,
and a relative nutrient variability of 10% to 40%, a
lot of products with a true average of 70% of label
value would have a 3%-17% chance of being erro-
neously accepted. Where the lot average value falls

as low as 60% of label value, there is at most a 1%

chance of being accepted. More stringent assessment

criteria for comparisons were chosen, since, using a
20% tolerance combined with rounding, a compari-
son may not be valid if nutrient levels are highly
variable. Therefore, the basis for assessment of com-
parative claims is that they be statistically justifiable.
The evaluation of such claims usually involves the
analysis of both the food for which the claim is made
and the food to which it is compared.

3. Fair Treatment of Manufacturers:

For food processors accurately describing foods within
reasonable limits of variability and following good
manufacturing practices, label values should have a

high probability of passing the Compliance Test.

The tolerances and sampling plan have taken into
consideration nutrient content variability among
containers within a lot, variability between different
lots, as well as method variability and laboratory
bias. Producers that use label values that take into
account all of the above sources of variability should
have a high probability of meeting the compliance
test for all lots tested. For example, a 20% tolerance
for nutrition labelling values as applied to a lot
should allow foods to be labelled with representative
values taking into account the natural variability of
nutrients within the lot and variability in nutrient

laboratory methods.

4. Effectiveness and Efficiency of the Inspection
System:

The compliance test should be effective and efficient for
industry to comply with and as a rool for government
to use for the enforcement of the Food and Drug
Regulations. The Compliance Test should be designed so
as to fully achieve the objective without unnecessarily

impeding trade.

The previous practice of using two different sam-

pling plans (five or twelve units) and tolerances
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(10% and 20%) for nutrient content claims and
nutrition labelling, respectively, has often been found
to be inefficient. The analysis of 3 composite sub-
samples of 4 consumer units each should be cost
effective for the CFIA, since it would seem to be the
minimum number of units and analyses needed for
most situations in order to have confidence that the
CFIA has not missed a noncompliant product and
that an enforcement action is justified. Further, the
compliance test should not unnecessarily impede
trade, since, with few exceptions, the tolerances,
sample number, rounding rules, definitions and
laboratory methods are the same as those of the

US, Canada’s major trading partner.

Alternatives Considered

It has been recognized for some time that a single
analysis of a single container of food yields unreliable
nutrient values. Health Canada, therefore, developed
a policy to evaluate compliance based on a produc-
tion lot and a sampling plan and tolerances that
would take into account variations in nutrient
composition and analytical measurements and that
would minimize consumer’s and producer’s risk.
Consequently, a statistically based system with the
foregoing characteristics was the only approach
considered; the choice of alternatives was among

different sampling plans and acceptance criteria.

The three sampling plans considered as alternatives
to the chosen sampling plan (a sample of 12 con-
sumer units arranged in three groups of four units,
composited) were already in use for evaluating nutri-

ent content of a sample, as follows:

* One composite sample of 12 consumer units,
used previously to assess the accuracy of nutrition

labelling for naturally occurring nutrients, also
used by the FDA;

* One composite sample of six consumer units, used
by the USDA to assess the accuracy of nutrition

information for meat and poultry; and

* Five consumer units, analyzed individually,
applied by CFIA to fortified foods (added vita-

mins, mineral nutrients and amino acids).

The producer’s risk and consumer’s risk for these
three alternative systems incorporating different lev-
els of variation in composition and analytical
reproducibility were assessed. These data showed
that the producer’s risk and consumer’s risk are gen-
erally lowest with the chosen scheme (scenario A -
three composite samples of four consumer units).
Although any one of the alternative schemes would
have met most of the criteria established, there were

specific reasons for rejecting each one, as follows:

* One composite of 12 consumer units (scenario B)
was rejected, since it did not include provision for
measuring variability within the lot; however, the
selection of 12 consumer units was retained in the

proposal to facilitate equivalence with the US.

* One composite of six consumer units (scenario C)
although harmonized with that of the USDA
(meat only), was found to result in slightly higher
risk profiles. Also, it was preferred to choose a sin-
gle sampling procedure for all products.

* Similarly, analysis of five individual samples (sce-
nario D) was rejected, since it did not conform to
the 12 unit sample scheme, and the analysis of five

individual units was more expensive.

The following table provides additional information
on the relative strengths and weaknesses of the four

scenarios considered:
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Comparison of 4 Scenarios Considered Scenario A

SCENARIO A

12 UNITS
3 COMPOSITES 4

SCENARIO B

(COMPLIANCE TEST) 12 UNITS

1 COMPOSITE

SCENARIO C
6 UNITS
1 COMPOSITE

SCENARIO D
5 UNITS
INDIVIDUAL

Consumer’s risk lowest consumer's
within lot nutrient variability*<20%, risk
method variability* 7%

3 [owest risk

4" lowest risk

2™ lowest risk

Producer’s risk lowest producer’s
within lot nutrient variability*<20% risk
method variability* 7%

3 [owest risk

4" lowest risk

2™ lowest risk

FDA, compatible
with USDA

Measures variability within lot yes no no yes
CFIA cost of sample pickup & analysis 2" highest 3 highest 4™ highest highest
Compatibility with U.S. system same no. units as  same as FDA same as USDA fewer units than

FDA and USDA

* all variability is reported as % Coefficient of Variation = % CV (= Relative Standard Deviation = RSDr for laboratory test)

A difference between the FDA procedure (Scenario
B) and the new CFIA procedure (Scenario A) is that
the US procedure makes allowance for the variability
of the analytical method if it exceeds the tolerances.
The Canadian procedure includes the variability of

the analytical method in the tolerances.

The government’s development of representative
label values for single ingredient foods for use
directly on labels by producers and retailers was
considered. Pre-approval of industry data bases for
nutrition labelling was also considered. However, it
was decided that, before the end of the transition
period, industry would be encouraged to develop
nutrient data sources and related software and ana-
lytical capacity that are needed to gernerate the
Nutrition Facts table. Health Canada would assist in

providing guidance and expertise.

Feedback:

In response to Health Canada’s policy proposals,
published in October, 2000 and later proposed regu-

lations in Canada Gazette, Part I, June 16, 2001,
many comments were received on compliance of
nutrient values on labels and related enforcement
issues. Meetings were held with producer groups and
manufacturers on nutrient data needs, use of pub-
lished data and compliance policy respecting nutrient

accuracy. Stakeholders commented as follows:
CONSUMER AND HEALTH ORGANIZATIONS:

* emphasized the importance of ensuring accuracy

and reliability of label information

* supported a clear enforcement policy, a standard-
ized process for verification of data and a strong
monitoring effort to ensure compliance and public

confidence in the new label

* recommended that the nutrition label value not
vary more than 10% from the nutrient value

determined in the sample by analysis

* supported consistency between companies market-

ing identical foods to avoid consumer confusion
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* favoured updating and expanding the Canadian
Nutrient File with government leadership and

food industry involvement
INDUSTRY

* favoured reasonable tolerance limits for accuracy
of declared nutrients, such as a 20% limit, except

where nutrient values are very small

* favoured system for assessing accuracy equivalent
to that of the United States

* considered a 10% tolerance difficult to meet due
to limitations in analytical accuracy, variability in
manufacturing, added nutrients and variations in
nutrient content of ingredients depending on the

variety and season

* supported the use of data bases and computer
software to generate nutrition data to help reduce

the economic burden and improve consistency.

e recommended that Health Canada review nutrient

data generated for labelling purposes

* recommended that government work collabora-
tively with the industry to develop nutrient data
bases and/or Canadian Reference Tables for raw

single-ingredient commodities
e favoured updating the Canadian Nutrient File

FEEDBACK TO THE
CONSULTATION DOCUMENT

Interested parties were invited to comment within
45 days to a CFIA Consultation Document on a
proposed Compliance Test, issued November 28,
2002. Responses were received from sixteen stake-

holders, including the Consumers’ Association of

Canada, eight major national associations represent-
ing either producers, manufacturers or retailers, a
number of individual manufacturers, a commercial
laboratory and a university professor of nutritional
sciences. The respondents generally supported the
overall approach and the sampling plan. The majori-
ty supported 20% tolerance limits for the Nutrition
Facts table. The need for nationally representative
nutrient data for raw single ingredient foods, whose
labelling is voluntary, was reiterated. Responses to
specific questions are as follows with the CFIA posi-
tion in bold:

GENERAL

Q1 Do you have comments on the approach to mini-
mizing the consumer’s risk and producers risk in
developing a standardized compliance test for verifying
product specific nutrient data on labels?

There was general agreement with the proposed
approach for the compliance test, i.e. to seek to min-
imize the consumer’s risk and producer’s risk. A few
expressed reservations, stating that the approach was
not useful for raw and/or wild single ingredient
foods, which tend to have large seasonal and lot-to-
lot variation. However, CFIA notes that since
consumers and further processors need reliable nutri-
ent content information, it may be appropriate for
these foods to have two sets of labels to more accu-
rately reflect the nutrient value of the product, or
alternatively, one label using conservative nutrient

values.

The proposed approach, to seek to minimize the
consumer’s risk and producer’s risk, is main-

tained.




Nutrition Labelling Compliance Test

DEFINITION OF A LOT

Q Do you agree with the definition of a lor? Why or
why not?

Concern was expressed that the definition of a “lot”
needed to be more concise, also that the definition

was not well suited to import and retail situations.

The definition of a lot has therefore been revised
to more concisely reflect the underlying principle

of uniformity when selecting samples.
SAMPLING

QI Do you agree with taking a sample of 12 consumer
units from a lot, as in the US, to verify compliance?
Why or Why not?

Q2 Do you agree with grouping consumer units in three
sub-samples of four for laboratory analysis? Why or Why

not?

There was general agreement with the proposed sam-
pling plan. One respondent suggested that the
sample be changed to 2 composites of 6 units, as it
would be less costly for processors. While internal
analysis has shown that 2 of 6 units is less costly, 3 of
4 results in lower producer’s risk and consumer’s risk.
CFIA notes that processors are not compelled to
adopt the sampling plan used by the CFIA, and can

develop their own sampling plans as appropriate.

The proposed approach to take 12 consumer units
from a lot, then group them into three sub-samples
of four for laboratory analysis is therefore adopted.

TOLERANCES

Q1 Given that the tolerances must be applied to the
pre-rounded values, resulting in a larger overall roler-
ance that is variable, is the 20% tolerance for the
Nutrition Facts table appropriate?

There was general agreement with the proposal with
a few exceptions. One industry representative sug-
gested a tighter tolerance of 15%. However, a
consumer group suggested that a range of values be
acceptable for raw single ingredient food, especially
fruits and vegetables, where the inherent nutrient
variability is wide. However, based on CFIA’s statisti-
cal analysis and experience, a 20% tolerance is
sufficiently generous to allow an average value for a
lot to be in compliance most of the time (e.g. a 6%
risk of food being found out of compliance, if CV of
nutrient distribution is less than 40% and method
variability is 7%).

The proposed approach to apply a 20% tolerance
to the nutrient values declared in the Nutrient
Facts table is therefore adopted.

Q2 Do you agree that there should be a tighter toler-
ance for nutrient values that are the subject of claims
(10%) than those in the Nutrition Facts table? Why or
Why not?

While several agreed that companies making claims
should be held to a higher level of accuracy, most did
not agree fully with the proposal for a tighter(10%)
cut-off for claims than for the Nutrition Facts table.
Concern was expressed that a tighter tolerance for
nutrient values that are the subject of claims, particu-
larly in relation to certain “low” and “free” claims,
would be more difficult to achieve. Several believed
that tolerances for claims and nutrition labelling
should be the same, since both are “commitments”
under the law, the integrity of the labelling process
was being judged and that consumers value other
nutrients as well as those claimed when judging prod-
ucts. One association found dealing with several
tolerances cumbersome. Another mentioned the diffi-
culties for small businesses and single ingredient
foods. The CFIA found these arguments persuasive.

In addition, similar treatment of claims and nutrition
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labelling is consistent with the US approach and the
adoption of the same approach in Canada would
facilitate mutual equivalence with the US.

The tolerance for analyzed nutrient values that
are the subject of a nutrient content claim is
therefore revised from the proposed 10% to 20%
(80%/120%), the same as for the Nutrition Facts
table, with exceptions for a health risk and a

comparative claim.

Q3 Do you agree that there should be no rolerance for
minimum or maximum requirement for claims e.g. in
the case of a low fat claims, the sample may not exceed
3 g per serving? Why or Why not?

There was some support for the proposal, but also a
number of objections, similar to those in response
to the 10% tolerance. Concern was expressed that
allowing no tolerance for minimum and maximum
requirements for nutrient values that are the subject
of claims would be difficult to achieve, particularly

in relation to certain “low” and “free” claims.

Therefore the proposed approach is revised to
apply a 20% tolerance to analyzed nutrient values
in relation to a minimum and maximum require-

ment for a nutrient content claim.

Q4 Do you agree that there should be no tolerances for
declaration of added nutrients? Why or why not?

Support for the proposal was mixed. Several respon-
dents agreed, stating that nutrient ingredients could
be more readily controlled than indigenous nutrients
and that manufacturers are selling a benefit that the
consumer expects to get and should be held to the
amounts claimed. Those adding nutrients expressed
the need for a tolerance, due to the variation in the
naturally occurring nutrients whose amount in the
food is combined with the amount of added nutrient

for the label value and the higher analytical variability

for vitamins. However, Health Canada is of the opin-
ion that levels should not fall below the declared
amount of a vitamin or mineral nutrient that is
added. Further, this position is consistent with that
of the United States.

As a result, no tolerance for the declaration of
added nutrients will be allowed.

Q5 Should there be an allowance for method variabili-
1y, only, in the case of (Q3) and (Q4)? Why or why not?

Q6 Do you agree that the tolerances should incorporate
the variability of the method, rather than be additional

to the method variability allowance?

Industry stakeholders supported an additional
allowance for method variability in all cases.
However, CFIA notes that estimates for consumer’s
risk and producer’s risk include method variability as
part of the total variability. Further tolerance provi-
sions for method variability would increase
consumer’s risk. The CFIA will analyze 3 sub-sam-
ples of 4 units, which will reduce method variability
to 1/3 of the method variability for a single analysis.
As noted above, tolerances have been increased to
20% for claims (Q3).

Due to the foregoing and since the rounding
rules already contribute additional consumer risk,
allowance for method variability will only be
considered for label values of added nutrients.

ACCEPTANCE CRITERIA
RELATING TO VARIABILITY

Q1 Do you consider the acceptance criteria relating to
variability (criteria 1 and 3) reasonable? Why or why
not?

Q2 Do you agree that these criteria should only be
applied to added nutrients or in the case of claims? Why

or why not?
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Not many stakeholders had an opinion on this issue.
Of the five commenting, three supported Criteria 1
and 3. However, they would apply variability criteria
to nutrition labelling as well as to claims and added
nutrients. While the CFIA agrees that variability of
nutrient distribution within a lot should not be
excessive, the inherent variability of naturally occur-
ring nutrients in foods is recognized. Added vitamins
and minerals are more readily controlled and there

may be safety issues associated with large variability.

Therefore, the proposed criteria 1 and 3 will be
retained. Criterion 3 will be applied to Class 1,
added nutrients, only.

VARIATIONS “WITHIN GOOD
MANUFACTURING PRACTICES”

Q1 Do you agree that values may vary “within good
manufacturing practices” over labelled amounts in the
case of a minimum requirement or may vary under
labelled amounts “within good manufacturing prac-

tices” in the case of a maximum requirement?

Q2 What would be a reasonable excess or deficiency?
For example, if the vitamin content of a sample must be
at least 80% of declared amount, how much variation

above the declared amount is reasonable?

Most agreed with the proposal that nutrient values
with a minimum requirement, may exceed labelled
amounts “‘within good manufacturing practices” and
that nutrient values with a maximum requirement
may be less than labelled amounts “within good
manufacturing practices”. One-sided tolerances were
considered appropriate in circumstances where health
concerns are relevant primarily to over-consumption
or to under-consumption, because they ensure that
the claimed amount of the nutrient is present in the
food without unreasonably varying beyond what is

declared to ensure the declared level is present. A few

did not favour one-sided tolerances. It was suggested
that there should be upper limits for carbohydrate
values, of concern to consumers with diabetes, as
well as upper limits for protein values, of concern to
those following a special diet low in protein. Also,
there was concern that the one-sided tolerances
would lead to misleading labels. An industry repre-
sentative suggested a range between 80% and 120 %
of the label amount. The CFIA, acknowledges the
merits of a two-sided approach, i.e. an acceptable
range of 80%-120% of the label amount ; however,
since this range may be difficult to achieve for many
manufacturers, a one-sided approach, either mini-
mum or maximum provides the greatest health
benefit.

Therefore, the proposed approach to allow nutri-
ent values with a minimum requirement to exceed
the label value “within good manufacturing prac-
tices” and those with a maximum requirement to
be less than labelled amounts “within good man-
ufacturing practices” will be retained with the
proviso that there is no risk to health.

OTHER COMMENTS:

DATABASES

Similar to responses to previous Health Canada con-
sultations on nutrition labelling, a consumer
association, as well as producer and retail associations
expressed disappointment that development of
nationally representative nutrient data for raw single
ingredient foods and their acceptance for the purpose
of nutrition labelling to provide consistency of values
for consumers, was not pursued. It was noted that
consumers want relative information for those foods
not covered by mandatory nutrition labelling as they
provide significant contributions to nutritional

intakes.




Part 2 - Analysis and Feedback

Definitive compliance will be based on laboratory
analysis. Evaluation of data bases is not part of
the compliance test. However, a nutrient data
base may be used as a tool in developing nutri-
tion labelling values; consideration of data
sources is part of the compliance approach and
would be incorporated in the compliance assess-
ment tool for nutrition labelling, being developed
for use in establishment inspection. Information
on procedures for generating label values will be
provided in a new Guide for Developing
Nutrition Labelling Values to be prepared by
Health Canada.
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1. Codex Alimentarius

Codex Guidelines on Nutrition Labelling

The Codex Guidelines on Nutrition Labelling
(www.fao.org/DOCREP/005/Y2770E/y2770e06.htm)
set out the nutrients to be declared where nutrition
labelling is applied. Dietary fibre, sugars and polyun-
saturated fatty acids are defined and the calculation of
energy and protein described. Available carbohydrate is

declared as “carbohydrates”.

The Codex Guidelines recommend that tolerance limits
be set in relation to public health concerns, shelf-life,
accuracy of analysis, processing variability and inherent
lability and variability of the nutrient in the product,
and according to whether the nutrient has been added

or is naturally occurring in the product.

The guidelines also recommend weighted average values
derived from data specifically obtained from analyses of

products which are representative of the product being

labelled.

Finally, the Guidelines state that, in those cases where a
product is subject to a Codex standard, requirements
for tolerances for nutrient declaration established by the
standard should take precedence over these guidelines.

International Context

The 1989 Codex report on laboratory analysis and sam-
pling of nutrients supported the testing of composite
samples using AOAC methods.

Codex Methods of Analysis and Sampling

The FAO/WHO Codex Alimentarius Recommended
Methods of Analysis and Sampling, Codex Standard 234,
(www.codexalimentarius.net/standard_list.asp)
includes methods for the determination of carbohy-
drate, protein, fat, polyunsaturated fat, saturated fat and
many other nutrients, listed under the Guidelines on
Nutrition Labelling or Foods For Special Dietary Use.
The Codex Sampling Plan for Prepackaged Foods,
1969, is intended to cover quality requirements in
Codex commodity standards. Sample numbers are
based on the size of the lot. An Acceptable Quality
Level (AQL) would be used for rejecting an inspected
lot. For many codex commodity standards the sam-
pling plan would accept a lot that has 6.5% defective
units approximately 95% of the time.
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2. Australia and New Zealand:

The Food Standards Code of Food Standards Australia
New Zealand (FSANZ) (www.foodstandards.gov.au/
food standardscode/) provides for the declaration of an
average quantity of a substance that may be determined

from one or more of the following:
(a) the manufacturer’s analysis of the food;

(b) calculation from the actual or average quantity of

nutrients in the ingredients used;

(¢) calculation from generally accepted data

In addition ANZFA provides a Nutrition Panel
Calculator to allow manufacturers to calculate nutrients
using the Australian Food and Nutrient Database. The
Australian Food and Nutrient Database is supported by
ANZFA and contains nutrient data on 4,500 foods sold
in Australia.

3. European Commission

The Council Directive on nutrition labelling for
foodstuffs of the Council of European Communities
90/496/EEC www.europa.eu.int/smartapi/cgi/
sga_doc?smartapilcelexplus!prod! CELEXnumdoc&lg
=en&numdoc=31990L0496 includes the following

provisions:

“Average value” means the value which best represents
the amount of the nutrient which a given food con-
tains, and reflects allowances for seasonal variability,
patterns of consumption and other factors which may

cause the actual value to vary.

The declared values shall, according to the individual
case, be average values based on:

(a) the manufacturer’s analysis of the food;

(b) a calculation from the known or actual average

value of the ingredients used;

(c) a calculation from generally established and accept-

ed data.

The rules for implementing paragraph (a) with regard
to differences between declared values and those estab-
lished in the course of official checks are decided upon
in accordance with a procedure laid down in the

Directive.

4. United States of America:

The United States (US) Food and Drug Administration
(FDA) www.accessdata.fda.gov/scripts/cdrh/
cfdocs/cfcfr/ CFRSearch.cfm?FR=101.9 and
Department of Agriculture (USDA) www.food
compliance.com/Government_Connection/Label_Re
gulations/9_CFR.jsp published final rules codifying
the Nutrition Labelling and Education Act (NLEA) in
1993. These rules include compliance provisions for
determining accuracy of declared nutrients and setting
out methodology for sampling, analysis and tolerances.

They also included provisions for use of data bases.

The sample for nutrient analysis must consist of a com-
posite of a minimum of 12 consumer units (FDA) or a
composite of a minimum of 6 consumer units or the
average of 6 individual units (USDA) taken one from
each of 12 different randomly chosen shipping cases, to

be representative of a production lot.

Methods of analysis are:

- FDA - the appropriate method in the official
methods of AOAC International;

- USDA - the appropriate USDA method in the
Chemistry Laboratory Guidebook or if no method
exists in the Guidebook, the appropriate AOAC
method.
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For Class I nutrients, i.e. added vitamin, mineral, pro-
tein, dietary fibre or potassium in fortified or fabricated
foods, the nutrient content of the composite sample

must be at least equal to the value declared on the label.

For Class I, i.e., naturally occurring (indigenous) nutri-
ents, Class II vitamin, mineral, protein, total
carbohydrate, other carbohydrate, polyunsaturated and
mono-unsaturated fat or potassium. The nutrient con-
tent of the composite must be least equal to 80 percent
of the value for that nutrient declared on the label. The
nutrient content of a food with a label declaration of
calories, sugars, total fat, saturated fat, cholesterol, or
sodium shall not be greater than 20 percent in excess of
the value for that nutrient declared on the label. In
addition, the provisions state that no regulatory action
will be based on a determination of a nutrient value
that falls beyond these levels by an amount less than the
variability generally recognized for the analytical
method used in that food at the level involved and in
the case of USDA, less than the inherent nutrient varia-
tion in the product.

The provisions state that reasonable excesses of a vita-
min, mineral, protein, total carbohydrate, dietary fibre,
other carbohydrate, polyunsaturated or mono-unsatu-
rated fat or potassium over labelled amounts are
acceptable within good manufacturing practice.
Reasonable deficiencies of calories, sugars, total fat, sat-
urated fat, cholesterol, or sodium under labelled
amounts are acceptable within good manufacturing

practices.

Provisions also allow for the use of a nutrient data base
as follows: in the case of FDA, compliance with the
above provisions may be provided by use of an FDA
approved data base that has been computed following
FDA guideline procedures and where food samples have
been handled in accordance with current good manu-
facturing practice to prevent nutrient loss; in the case of
USDA, for single ingredient raw meat and poultry
(including ground beef) products, nutrition labelling is
based on the most current representative data base val-
ues (average values) contained in USDA’s National
Nutrient Data Bank.
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Backgeround

Statistical Framework

A. Sampling Plan

Nutrition values on labels and in advertising need to be
accurate and measurable for compliance purposes.
Consequently, the food industry seeks a high probabili-
ty of passing a nutrition labelling compliance test while
the consumer requires a high probability that the label
value accurately reflects the nutrient content of the
product. Balancing these objectives is key to the devel-
opment and acceptability of a compliance test. To
achieve this balance, one needs to consider, on the one
hand, the likelihood that a lot meeting the label decla-
ration will be deemed unacceptable and, on the other,
the likelihood that a lot not meeting the label declara-
tion will be judged satisfactory. In statistical
terminology, this translates to a Type I error, or produc-
er’s risk, which is the probability that a lot of acceptable
declared values is erroneously rejected, and a Type 11
error, or consumer’s risk, which is the probability that a
lot of unacceptable declared values is erroneously
accepted as satisfactory. A statistically valid and defensi-
ble sampling plan then needs to consider the relative
magnitude and ensuing consequences of these two com-
peting errors. Moreover, not only does the mean
nutrient content of the food need to be evaluated by
the sampling scheme but equally important is its capac-
ity to include and measure the associated variability.

To meet all these requirements, a number of assump-
tions, some based on past experience and observation,
need to be made to enable the computation of appro-
priate Type I and Type II errors corresponding to a
specific sampling plan. The sampling scheme adopted
by the CFIA for assessing the accuracy of nutrition
labelling involves the selection of twelve individual ran-
dom units from a lot, arranged in three groups of four
units, with each group properly composited to provide
three composite sub-samples for lab analysis. The
accompanying tables provide the risk/error information
for this sampling regime under the following assump-
tions.

Assumptions

1. All samples are randomly selected from a lot to
ensure representativeness of the lot and its
characteristics and to allow statistical inference from
the lab results.

2. Let S represent the variability among the units

within a lot

A represent the variability among the mean

nutrient values of various lots
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R represent the measurement variability within a

laboratory, namely, the repeatability variance

B represent the measurement variability between

laboratories

b represent the number of lots (or batches)
sampled

c represent the number of composite

sub-samples analyzed per lot

d represent the number of individual units from

the lot comprising a composite sub-sample.

Then the total variance of a measurement for d units in

each of ¢ analyses from b lots is given as

3. In all of the estimates, the nutrients are assumed to
have an underlying normal distribution with mean p
and variance 0° (or S). This implies that the underly-
ing coefficient of variation (CV) is less than 50%.

4. The lot-to-lot and lab-to-lab variability (A and B) are
assumed independent and their combined relative
standard deviation 4/A + B is historically accepted as
3%. Nonetheless, we have also investigated this
model assumption for 7% in the accompanying
tables.

Note: In the following tables, the results are given for
three different values of the measurement variation
within a laboratory, namely the repeatability relative
standard deviation (RSD, =V§), expressed as a coeffi-
cient of variation, specifically, 3%, 7% and 15%. It
should be realized that, as this variability increases, the
only way of reducing errors requires that one analyze

individual rather than composite samples from the lot.

Tables 1 - 3 show how the test method variability and
the variability of the nutrient distribution in a food
impact on the producer’s risk and the consumer’s risk
for different average lot quantities (true mean as % of
label). Three tables, one for each of Class I, Class II
(minimum limit) and Class II (maximum limit) are pre-
sented. Within each table are four individual tables,
two for producer’s risk and two for consumer’s risk, and
each of these is shown for 3% CV and 7 % CV lab-to
-lab and lot-to- lot variability respectively. Then, for
each individual table, the producer’s risk or consumer’s
risk is shown in relation to the variability of the analyt-
ical method within a lab (RSD %) and variability of
the nutrient distribution within a lot (CV%).

Using the relevant table, the producer’s risk or chance
that a lot of a given mean nutrient content would be
erroneously rejected ( found out of compliance) and
consumer’s risk or chance that the lot would be erro-
neously accepted (found compliant) can be estimated if
the nutrient variability (CV%) and method variability
lab (RSD %) are known. For example, in Table 1, Class
I, added vitamins and mineral nutrients, the producer’s
risk of a lot being erroneously rejected would be 5.9%,
where the true average nutrient content of the lot is
110% of the label, a test RSD % of 7% and a lot nutri-
ent variability CV of 10%. The consumer’s risk or
chance that a lot of average nutrient content of 90% of
label would be erroneously accepted would be 2.8 %
for the same test variability and within lot nutrient dis-

tribution.

In Table 3, Class II maximum limit (Calories, fat, satu-
rated fat, trans fat, cholesterol, sugars and sodium), for a
test variability of 7% and a CV of nutrient distribution
of 20%, if the true lot average is 100% of label, the
chance of erroneously rejecting a lot would be 0.5%
(producer’s risk); and under the same conditions of test
variability and nutrient variability, a true lot average of
140% of the label value, there would be a 3.1% chance

of accepting the products erroneously (consumer’s risk).
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Table 1

Producer’s Risk and Consumer’s Risk for Class I

Added vitamins and mineral nutrients

The sample is comprised of 12 consumer units taken at random from a lot arranged in three composites of four units.

The mean nutrient content of the sample is not less than the declared label value (adjusted for rounding)

Producer’s Risk (%) Producer’s Risk (%)
for Rejection Level < 100 % of Label for Rejection Level < 100 % of Label
Between Lot & Between Lab Variability CV = 3 % Between Lot & Between Lab Variability CV = 7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability (CV' of distribution as % of True Mean) Mean  Variability (CV' of distribution as % of True Mean)
(% of RSD, * (% of RSD,*
label) (%) 10%  20% 30% 40%  50% label) (%) 10%  20% 30% 40%  50%
110 3 2.2 88 165 225 27.0 110 3 121 163 21.0 252 287
7 5.9 118 182 235 276 7 145 180 221 259 291
15 172 201 235 269 297 15 215 234 26.0 285 309
120 3 0.0 0.7 3.7 83 13.1 120 3 1.6 3.6 70  11.0 15.1
7 0.2 1.5 4.8 93 138 7 2.6 4.7 80 119 15.7
15 4.1 6.2 93 129 165 15 7.4 92 119 149 18.0
130 3 0.0 0.0 0.7 28 6.0 130 3 0.1 0.6 2.0 4.5 7.6
7 0.0 0.1 1.1 33 6.6 7 0.4 1.0 2.6 5.1 8.2
15 0.8 1.7 34 59 89 15 2.2 33 5.1 75 103
140 3 0.0 0.0 0.1 09 27 140 3 0.0 0.1 0.6 18 338
7 0.0 0.0 0.2 1.2 3.1 7 0.0 0.2 0.8 2.1 4.2
15 010 040 1.2 26 47 15 0.7 1.1 2.1 3.7 5.9
Consumer’s Risk (%) Consumer’s Risk (%)
for Acceptance Level = 100 % of Label for Acceptance Level = 100 % of Label
Between Lot & Between Lab Variability CV =3 % Between Lot & Between Lab Variability CV =7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability ~ (CV' of distribution as % of True Mean) Mean  Variability ~ (CV' of distribution as % of True Mean)
(% of  RSD,* (% of  RSD,*
Iabel) (%) 10% 20% 30% 40% 50% IabeI) (%) 10% 20% 30% 40% 50%
95 3 12.2 21.7 286 331 36.1 95 3 24.9 284 320 350 37.2
7 18.2 246 300 338 36.5 7 27.0 298 328 354 375
15 29.2 314 338 36.1 379 15 324 33.7 355 371 386
90 3 0.7 4.9 11.7 178 227 90 3 1.6 115 162 20.7 246
7 2.8 7.3 134 189 234 7 9.8 132 174 215 25.1
15 12.4 153 189 226 2538 15 16.7 188 215 244 27.1
80 3 0.0 0.0 0.4 1.9 4.6 80 3 0.1 0.3 1.3 3.3 6.1
7 0.0 0.1 0.6 24 5.1 7 0.2 0.6 1.7 3.8 6.5
15 0.5 1.1 2.4 4.5 1.2 15 1.5 2.3 3.8 6.0 8.5
70 3 0.0 0.0 0.0 00 02 70 3 0.0 0.0 0.0 0.1 0.4
7 0.0 0.0 0.0 00 03 7 0.0 0.0 0.0 0.1 0.5
15 0.0 0.0 0.0 0.2 0.6 15 0.0 0.0 0.1 0.4 0.9

*RSD,: repeatability relative standard deviation

# CV: coefficient of variation




-: Nutrition Labelling Compliance Test

Table 2

Producer’s Risk and Consumer’s Risk for Class II minimum limit

Protein, carbohydrate, fibre, vitamins, mineral nutrients
The sample is comprised of 12 consumer units taken at random from a lot arranged in three composites of four units.

The mean nutrient content of the sample is not less than 80% of the declared label value (adjusted for rounding)

Producer’s Risk (%) Producer’s Risk (%)
for Rejection Level <80 % of Label for Rejection Level < 80 % of Label
Between Lot & Between Lab Variability CV = 3 % Between Lot & Between Lab Variability CV = 7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability (CV' of distribution as % of True Mean) Mean  Variability (CV' of distribution as % of True Mean)
(% of RSD, * (% of RSD,*
label) (%) 10%  20% 30% 40%  50% label) (%) 10%  20% 30% 40%  50%
90 3 0.7 49 117 178 227 90 3 1.6 115 162 20.7 246
7 2.8 73 134 189 234 7 9.8 132 174 215 25.1
15 124 153 189 22,6 258 15 16.7 188 215 244 271
100 3 0.0 0.1 1.6 49 89 100 3 0.5 1.5 3.8 71 108
7 0.0 0.5 23 56 95 7 1.0 2.2 4.6 78 113
15 1.9 3.2 5.6 87 121 15 4.1 55 78 106 13.6
110 3 0.0 0.0 0.2 1.2 33 110 3 0.0 0.2 0.8 2.3 4.5
7 0.0 0.0 0.3 1.5 3.7 7 0.1 0.3 1.1 26 5.0
15 0.2 0.6 1.5 3.2 55 15 0.9 1.5 2.7 45 6.7
120 3 0.0 0.0 0.0 0.3 1.2 120 3 0.0 0.0 0.2 0.7 1.9
7 0.0 0.0 0.0 04 15 7 0.0 0.0 0.2 09 22
15 0.0 0.1 0.4 1.2 2.6 15 0.2 0.4 0.9 19 34
Consumer’s Risk (%) Consumer’s Risk (%)
for Acceptance Level = 80 % of Label for Acceptance Level = 80 % of Label
Between Lot & Between Lab Variability CV =3 % Between Lot & Between Lab Variability CV =7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability ~ (CV' of distribution as % of True Mean) Mean  Variability ~ (CV' of distribution as % of True Mean)
(% of  RSD,* (% of  RSD,*
Iabel) (%) 10% 20% 30% 40% 50% IabeI) (%) 10% 20% 30% 40% 50%
75 3 7.0 161 237 290 32.7 75 3 19.5 235 277 312 340
7 12.5 192 253 298 33.1 7 21.9 251 287 318 343
15 24.4 269 299 32,6 348 15 28.1 298 318 339 357
70 3 0.1 1.7 6.3 11.8 16.8 70 3 3.3 6.1 102 147 1838
7 0.7 3.1 1.7 128 175 7 4.8 1.5 114 155 194
15 6.9 9.4 129 166 20.2 15 10.7 127 156 187 21.7
60 3 0.0 0.0 0.0 03 1.2 60 3 0.0 0.0 0.2 0.7 1.9
7 0.0 0.0 0.0 0.4 1.5 7 0.0 0.0 0.2 0.9 2.2
15 0.0 0.1 0.4 1.2 2.6 15 0.2 0.4 0.9 1.9 3.4

*RSD,: repeatability relative standard deviation

# CV: coefficient of variation
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Table 3

Producer’s Risk and Consumer’s Risk for Class II maximum limit
Calories, fat, saturated fat, trans fat, sugars, sodium
The sample is comprised of 12 consumer units taken at random from a lot arranged in three composites of four units.

The mean nutrient content of the sample is not more than 120% of the declared label value (adjusted for rounding)

Producer’s Risk (%) Producer’s Risk (%)
for Rejection Level > 120 % of Label for Rejection Level > 120 % of Label
Between Lot & Between Lab Variability CV = 3 % Between Lot & Between Lab Variability CV = 7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability (CV' of distribution as % of True Mean) Mean  Variability (CV' of distribution as % of True Mean)
(% of RSD, * (% of RSD,*
label) (%) 10%  20% 30% 40%  50% label) (%) 10%  20% 30% 40%  50%
110 3 2.2 88 165 225 27.0 110 3 121 163 21.0 252 287
7 5.9 118 182 235 276 7 145 180 221 259 291
15 172 201 235 269 297 15 215 234 26.0 285 309
100 3 0.0 0.1 1.6 49 89 100 3 0.5 1.5 3.8 71 108
7 0.0 0.5 23 56 95 7 0.0 2.2 4.6 78 113
15 1.9 3.2 5.6 87 121 15 0.0 55 78 106 13.6
90 3 0.0 0.0 0.0 0.3 1.2 90 3 0.0 0.0 0.2 0.7 1.9
7 0.0 0.0 0.0 04 15 7 0.0 0.0 0.2 09 22
15 0.0 0.1 0.4 1.2 2.6 15 0.0 0.4 0.9 19 34
Consumer’s Risk (%) Consumer’s Risk (%)
for Acceptance Level < 120 % of Label for Acceptance Level < 120 % of Label
Between Lot & Between Lab Variability CV =3 % Between Lot & Between Lab Variability CV =7 %
True Method Variability of Nutrients Within Lot True Method Variability of Nutrients Within Lot
Mean  Variability ~ (CV' of distribution as % of True Mean) Mean  Variability ~ (CV' of distribution as % of True Mean)
(% of  RSD,* (% of  RSD,*
Iabel) (%) 10% 20% 30% 40% 50% IabeI) (%) 10% 20% 30% 40% 50%
125 3 18.8 276 334 370 394 125 3 30.3 333  36.1 384 402
7 24.5 30.1 345 375 397 7 32.1 344 368 388 404
15 33.9 356 376 393 408 15 36.4 375 388 402 413
130 3 4.4 127 205 262 302 130 3 16.1 203 247 286 31.7
7 9.2 158 221 271  30.7 7 18.5 219 258 293 32.1
15 21.2 239 271 301 326 15 25.2 270 293 316 337
140 3 0.1 1.7 6.3 11.8 16.8 140 3 3.3 6.1 102 147 1838
7 0.7 3.1 1.7 128 175 7 4.8 1.5 114 155 194
15 6.9 9.4 129 166 20.2 15 10.7 127 156 187 21.7
150 3 0.0 0.1 1.6 4.9 8.9 150 3 0.5 1.5 3.8 7.1 10.8
7 0.0 0.5 2.3 5.6 9.5 7 1.0 2.2 4.6 7.8 11.3
15 1.9 3.2 5.6 8.7 12.1 15 4.1 5.5 1.8 106 13.6

*RSD,: repeatability relative standard deviation

# CV: coefficient of variation
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Graphs 1.1 - 6.2 visually depict data provided in tables 1 - 3 (only those with combined between lot and between

lab variability CV = 3%) to facilitate comparisons between different mean nutrient contents and different sources of

variation.
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Class II: Calories, Saturated Fat, Trans Fat, Cholesterol, Sodium, Sugars
Producer’s Risk (Type I error)
(Rejection Level > 120%)
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B. Acceptance Criteria
for Lot Compliance

1. The nutrient values are assumed to be normally dis-
tributed in the lot about the declared/label value.
The consumer’s risk and the producer’s risk are evalu-
ated based on this assumption which should hold for
a stable production process. Under this assumption,
since a nutrient value must be non-negative, the
coefficient of variation (CV) should have an upper
bound of 50%. This translates to the probability of
any random sample taken from the lot giving a
nutrient value less than half the declared value to be
less than 0.16, and likewise for being greater than
1.5 the declared value. In other words, fewer than
one in six such random samples selected from the lot
should provide results that are not within 50% of the
declared value. Consequently, if one of our three
lab results is not within 50% of the label value, the
validity of our assumption of an underlying normal
distribution for the nutrient content is highly ques-
tionable. Having only three observations for our lot,
standard statistical methods for testing normality are
not applicable but this criterion should serve a simi-
lar purpose.

2. This criterion serves as the nucleus of the compliance
test by requiring the mean of the three lab results to
fall within the allowable limit which is the declared
value subjected to the appropriate rounding rules

(Appendix 3) and subsequent applicable tolerance.

3. With the growing fortification of foods, there may be
safety issues associated with large variability. It
would seem reasonable that where a nutrient has
been added to a food an overall variability remain
within 10% (0.1) of the mean value. This variability
then should lie within the limits of a confidence
interval for the standard deviation of the lot nutrient
content. Recognizing that the variability within a lot

as well as that between lots may vary significantly

according to the nutrient under consideration, a
99% confidence level is preferred to the more com-
monly used 95% level of confidence. This allows
greater elasticity in the estimate and is less stringent
by providing a wider confidence interval. The above
is equivalent to having 0.1 ¥ being greater than the
99% lower confidence limit, evaluated from the lab
results as (s X 0.4344/ f) where x and s are respective-
ly, the mean value and the standard deviation of the

three lab determinations for the lot nutrient content.

C. Glossary

Accuracy: The closeness of agreement between a test

result and the accepted reference value.

Coefficient of Variation (CV): This quantity expresses
the standard deviation as a percentage of the mean.
The coefficient of variation of a random variable X

having a mean p and variance 0 is given as CV = o/p. .

Label value (or declared value): amount of nutrient
declared on the label or in advertising.

Lot (or Batch): A collection of units of product from
which a sample is to be drawn and inspected to
determine conformity with the acceprability criteria;
Nutrition Labelling Compliance Test: a collection of
identically labelled products produced under conditions
as nearly uniform as possible and available for

inspection at one time.

Sample: A subset of units of product drawn from a lot
or batch, that is representative of the lot for inspection

purposes.

Composite sub-sample: A subset of the sample units

that are combined and mixed to homogeneity.

Repeatability Variance (R): The variance of
independent test results obtained with the same method

on identical test items in the same laboratory by the




Nutrition Labelling Compliance Test

same operator using the same equipment within short
intervals of time (RSD?)

Reproducibility Variance (B): The variance of test
results obtained with the same method on identical test
items in different laboratories with different operators

using different equipment.

Producer’s Risk (Type I Error): the probability that a
lot meeting the label claim will be deemed

unacceptable.

Consumer’s Risk (Type II Error): the probability that
a lot of unacceptable declared values is erroneously

accepted as satisfactory.
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Appendix 3

Rounding Core Information - Nutrition Facts Table

Table 1 summarizes the rounding rules for the core
information of nutrition labelling, consistent with sec-
tion B.01.401 of the Food and Drug Regulations (FDR)
(Rounding rules for the additional information are
provided in section B.01.402, FDR). The table shows
how a range of nutrient values is rounded off to a single
value in the Nutrition Facts table. As the nutrient con-
centration increases, the range of values represented by

the single rounded value also increases.

Table 2 shows the rounding and compliance limit for
declarations of added vitamins and mineral nutrients
where there is no tolerance. Table 3 shows the impact
of applying the tolerance to the minimum or maximum
limit prior to rounding. Thus, for a label value listed in

column A, the outer limits of the pre-rounding range

that is represented by the label value are provided in
columns B and C. Column D provides the tolerance
amount (calculated as 20% of the declared amount)
and Column E provides their minimum or maximum
compliance limit of the nutrient amount that may be
found in the sample with respect to a given label value

(column A), for the lot to be accepted.

Example: Table 3, Class I, Fat - A value of 2.5 g per
serving is declared: rounding is to the nearest 0.5 g, so
the maximum limit prior to rounding (pre-round) is
2.74 g; a further 20% tolerance or 0.5 g is added to the
pre-round to give a maximum acceptable limit = 2.74+
0.5 = 3.24 g. Therefore, a sample containing 3.24 g fat
or less would be accepted for a product declaring 2.5 g

fat per serving in the Nutrition Facts table.
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Table 1
Rounded Values
NUTRIENT CONDITION ROUNDING ROUNDING
Calories, g, mg % Daily Value
Energy (Calories) < 5 calories, “free of energy” 0 Calories
< 5 calories, all other cases nearest multiple of 1 Cal
=5 to < 50 calories nearest multiple of 5 Cal
> 50 calories nearest multiple of 10 Cal
Fat < 0.5 g of fat, “free of fat” and saturated 0g 0%

fat, trans fat declared as “0 g”

< 0.5 g of fat, all other cases

nearest multiple of 0.1 g

nearest multiple of 1%

>0.5gto<5gof fat

nearest multiple of 0.5 g

nearest multiple of 1%

> 5 g of fat

nearest multiple of 1 g

nearest multiple of 1%

Saturated Fatty Acids

< 0.5 g of saturated fat, “free of saturated

fat" [<0.2g]

0g

< 0.5 g of saturated fat, all other cases

nearest multiple of 0.1 g

> 0.5 g to <5 g saturated fat

nearest multiple of 0.5 g

> 5 g of saturated fat

nearest multiple of 1 g

Trans Fatty Acids

< 0.5g of trans fat, “free of trans fatty

acids” [< 0.2 g |

0g

< 0.5 g of trans fat, all other cases

nearest multiple of 0.1 g

>0.5gto <5 g of trans fat

nearest multiple of 0.5 g

> 5 g of trans fat

nearest multiple of 1 g

Sum of Saturated

0" g

0%

Fatty Acids and Trans  all other cases nearest multiple of 1%
Fatty Acids
Cholesterol < 2 mg,"free of cholesterol” 0 mg 0%
all other cases nearest multiple of 5 mg nearest multiple of 1%
Sodium < 5 mg, “free of sodium or salt” 0 mg 0%
< 5 mg, all other cases nearest multiple of 1 mg nearest multiple of 1%
>5mgto < 140 mg nearest multiple of 5 mg nearest multiple of 1%
> 140 mg nearest multiple of 10 mg nearest multiple of 1%
Carbohydrate <05¢g 0g 0%
=05¢g nearest multiple of 1 g nearest multiple of 1%
Fibre <05¢g 0g 0%
=05¢g nearest multiple of 1 g nearest multiple of 1%
Sugars <05¢ 0g
=05¢g nearest multiple of 1 g
Protein <05¢g nearest multiple of 0.1 g
=05¢ nearest multiple of 1 g
Amount of <1% 0
Vitamins and = 1% to < 2% all cases 2%
Minerals > 2% to < 10% nearest multiple of 2%

>10% to < 50%

nearest multiple of 5%

>50%

nearest multiple of 10%
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Table 2
Rounding and Compliance Limit for Class I, Added
Vitamins and Mineral Nutrients(% Daily Value)

The mean nutrient content is not less that the declared (label)
value adjusted for rounding

= 2% to < 10% of Daily Value rounding rule is to nearest 2%

A B C
label minimum compliance
value preround limit

2 1.0 1.0

4 3.0 3.0

6 5.0 5.0

8 7.0 7.0

10 9.0 9.0

> 10% to =< 50% of Daily Value rounding rule is to nearest 5%

A B C
label minimum compliance
value preround limit

15 12.5 12.5

20 17.5 17.5

25 22.5 225

30 27.5 27.5

40 37.5 37.5

50 47.5 47.5

>50% of Daily Value rounding rule is to nearest 10%

A B C
label minimum compliance
value preround limit

60 55 55

70 65 65

80 75 75

90 85 85

100 95 95
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TABLE 3
Rounding and Compliance Limit for Class II

ENERGY (CALORIES)

<5 Calories rounding rule is to nearest 1 Calorie

A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
0.0 0.0 4.99 1.00 6.00°*
1 0.5 1.4 0.2 1.6
2 1.5 2.4 0.4 2.8
3 2.5 34 0.6 4.0
4 3.5 4.4 0.8 5.2

" compliance limit for label value 0 if meets free of energy

= 5 Calories to < 50 Calories rounding rule is to nearest 5

Calories

A B C D E (C+D)
compliance limit

label minimum maximum 20% of preround
value pre-round pre-round label + 20% label

5 4.5 1.4 1.0 8.4

10 7.5 12.4 2.0 14.4

15 12.5 17.4 3.0 20.4

20 17.5 22.4 4.0 26.4

30 27.5 324 6.0 38.4

50 47.5 52.4 10.0 62.4

> 50 Calories rounding rule is to nearest 10 Calories

A B C D E (C+D)
compliance limit

label minimum maximum 20% of preround
value pre-round pre-round label + 20% label

60 55 64 12 76

70 65 74 14 88

80 75 84 16 100

90 85 94 18 112

100 95 104 20 124

FAT, TRANS AND SATURATES (g)

<0.5g rounding rule is to nearest 0.1 g

A B C D E (C+D)
compliance limit

label minimum maximum 20% of preround
value pre-round pre-round label + 20% label

0 0 0.199 0.04 0.24'

0 0 0.499 0.10 0.60°

0.1 0.05 0.14 0.02 0.16

0.2 0.15 0.24 0.04 0.28

0.3 0.25 0.34 0.06 0.40

0.4 0.35 0.44 0.08 0.52

? compliance limit for saturated fat, trans fat label value 0 if meets free
of saturated fat, free of trans fat

* compliance limit for fat label value 0 if meets free of fat and saturated
fat, trans fat declared as 0

= 0.5 g to < 5 g rounding rule is to nearest 0.5 g

A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
0.5 0.45 0.74 0.10 0.84
1.0 0.75 1.24 0.20 1.44
1.5 1.25 1.74 0.30 2.04
2.0 1.75 2.24 0.40 2.64
2.5 2.25 2.74 0.50 3.24
3.0 2.75 3.24 0.60 3.84
3.5 3.25 3.74 0.70 4.44
4.0 3.75 4.24 0.80 5.04
4.5 4.25 4.74 0.90 5.64
5.0 4.75 5.24 1.00 6.24
>5 g rounding rule is to nearest 1 g
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
6 5.5 6.4 1.2 7.6
7 6.5 7.4 1.4 8.8
8 7.5 8.4 1.6 10.0
9 8.5 9.4 1.8 11.2
10 9.5 10.4 2.0 12.4
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CHOLESTEROL (mg)

<2 mg rounding rule is to 0 mg

= 5 mg to < 140 mg rounding rule is to nearest 5 mg

A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
0 0 1.99 0.40 2.40
> 2 mg rounding rule is to nearest 5 mg
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
5 2.5 1.4 1.0 8.4
10 7.5 12.4 2.0 14.4
15 12.5 17.4 3.0 204
20 17.5 22.4 4.0 26.4
25 225 27.4 5.0 32.4
30 27.5 324 6.0 38.4
50 47.5 52.4 10.0 62.4
100 97.5 102.4 20.0 122.4
200 197.5 202.4 40.0 242.4
SODIUM (mg)
<5 mg rounding rule is to nearest 1 mg
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
0.0 0.0 4.99 1.00 6.00°
1 0.5 1.4 0.2 1.6
2 1.5 24 0.4 2.8
3 2.5 34 0.6 4.0
4 3.5 4.4 0.8 5.2

* compliance limit for label value 0 if meets free of sodium

A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
5 4.5 7.4 1.0 8.4
10 7.5 12.4 2.0 14.4
15 12.5 17.4 3.0 204
20 17.5 22.4 4.0 26.4
30 27.5 324 6.0 384
50 47.5 52.4 10.0 62.4
100 97.5 102.4 20.0 122.4
140 137.5 142.4 28.0 170.4
> 140 mg rounding rule is to nearest 10 mg
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
150 145 154 30 184
200 195 204 40 244
300 295 304 60 364
400 395 404 80 484
500 495 504 100 604
SUGARS
<0.5 g rounding rule is to 0
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
0 0 0.499 0.10 0.60
= 0.5 g rounding rule is to nearest 1 g
A B C D E (C+D)
compliance limit
label minimum maximum 20% of preround
value pre-round pre-round label + 20% label
1 0.5 1.4 0.1 1.5
2 1.5 2.4 0.4 2.8
3 2.5 3.4 0.6 4.0
4 3.5 4.4 0.8 5.2
5 4.5 5.4 1.0 6.4
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CARBOHYDRATE, FIBRE (g)

<0.5 g rounding rule is to nearest 0

VITAMINS AND MINERAL NUTRIENTS
(% Daily Value)

= 2% to < 10% of Daily Value rounding rule is to nearest 2%

A B C D E (C-D)
compliance limit A B C D E (C-D)
label maximum minimum 20% of preround compliance limit
value preround preround label - 20% label label maximum minimum 20% of preround
0 0.499 0 0.10 0.00 value preround preround label - 20% label
2 3.0 1.0 0.4 0.6
4 5.0 3.0 0.8 2.2
PROTEIN (g) 6 7.0 5.0 1.2 3.8
<0.5 g rounding rule is to nearest 0.1 g 8 9.0 7.0 1.6 5.4
A B C D E (C-D) 10 11.0 9.0 2.0 7.0
compliance limit
label maximum minimum 20% of preround > 10% to < 50% of Daily Value rounding rule is to nearest 5%
value preround preround label - 20% label
0.1 0.14 0.05 0.02 0.03 A B C D E (C-D)
0.2 0.24 0.15 0.04 0.11 _ - compliance limit
03 034 0.25 0.06 0.19 label maximum minimum 20% of preoround
04 0.42 035 008 027 value preround preround label - 20% label
: : : : : 15 17.4 12.5 3.0 9.5
20 22.4 17.5 4.0 13.5
PROTEIN, CARBOHYDRATE, FIBRE (g) 25 27.4 22.5 5.0 17.5
= 0.5 g rounding rule is to nearest 1 g . - Clee £l -
40 42.4 37.5 8.0 29.5
A B C D E (C-D) 50 52.4 47.5 10.0 37.5
compliance limit
label maximum minimum 20% of preround
value preround preround label - 20% label >50% of Daily Value rounding rule is to nearest 10%
1 1.4 0.5 0.2 0.3 A B C D E (C-D)
2 24 1.5 04 1.1 compliance limit
3 3.4 2.5 0.6 1.9 label maximum minimum 20% of preround
4 4.4 3.5 0.8 2.7 value preround preround label - 20% label
5 5.4 4.5 1.0 3.5 60 64 55 12 43
6 6.4 5.5 1.2 4.3 70 74 65 14 51
7 7.4 6.5 1.4 5.1 80 84 75 16 59
8 8.4 1.5 1.6 5.9 90 94 85 18 67
g 9.4 8.5 1.8 6.7 100 104 95 20 75
10 10.4 9.5 2.0 1.5
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Appendix 4

Methods of Analysis

Laboratory Issues

Laboratory Accreditation

CFIA conducts laboratory tests to verify the accuracy of
nutrition information. Methods of analysis currently
used by the CFIA appear in the table below. The CFIA
does not require other laboratories to use these meth-
ods. As improvements in methodology become

available, these methods may be adopted at any time.

It is recommended that manufacturers engage laborato-
ry testing to verify their own label declarations. The
methods of analysis recommended are those published
in the most recent version of the “Official Methods of
Analysis of AOAC International” wherever possible.
Other collaboratively studied methods such as those
published by the American Oil Chemists’ Society,
American Association of Cereal Chemists, ISO, etc.
would also be considered appropriate. In house or jour-
nal methods with adequate method validation data are
another possible option for method selection. Methods
should be validated for the food matrix being analyzed.

Laboratories in Canada are accredited by the Standards
Council of Canada and not by CFIA. Accredited labo-
ratories will have a list of methods as part of their scope
of accreditation. These methods are those considered by
SCC during the accreditation process. When choosing
accredited laboratories, the tests provided should be
contained in their scope of accreditation. Laboratories
should also strive to subscribe to proficiency testing

schemes for each method listed in their scope.

Choice of Laboratory

CFIA recommends the selection of laboratories that are
accredited to ISO 17025 standards by the Standards
Council of Canada. CFIA cannot impose the use of
only SCC accredited labs but recommends them as a
first choice. ISO 17025 accredited laboratories from
other countries would also be recommended. Company
quality assurance laboratories using validated methods

can also be used.
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Table 1
Methods of Analysis used by CFIA - Nutrition Facts Table Core Information

NUTRIENT METHOD REFERENCE TECHNIQUE
Calories Atwater Method Application of appropriate factors to
(2003 Guide to Food Labelling and fat, carbohydrate (may be adjusted for
Advertising, Chapter 6) sugar alcohols, polydextrose and known

fibre source) and protein content

Fat AOAC 996.06* Capillary Gas Chromatography using

(Sum of fatty acids expressed as SP2560 100m x 0.25mm, 0.2pum film

triglycerides) column

Fatty acids: AOAC 996.06* Capillary Gas Chromatography using
SP2560 100m x 0.25mm, 0.2um film

Saturates column

(all fatty acids that contain

no double bonds)

trans

( unsaturated fatty acids that contain one

or more isolated or non-conjugated double

bonds in trans configuration)

Monounsaturates

( cis monounsaturates)

Polyunsaturates

( cis methylene interrupted

polyunsaturates)

- Omega-3 polyunsaturates

(s. B.01.001, FDR)

- Omega-6 polyunsaturates

(s.B.01.001,FDR)

Cholesterol AOAC 994.10* Direct Saponification and Capillary Gas
Chromatography

Carbohydrate By Difference Determination by applicable AOAC

(mono- and di- saccharides + starch+
fibre+sugar alcohols+polydextrose)

(100-%ash-%moisture-%protein-%fat)

method for: Ash, Moisture, Protein,
and Fat

Fibre

AOAC 992.16* (Mongeau)
or
AOAC 985.29* (Prosky)

Gravimetric determination after
defatting and enzymatic hydrolysis of
protein and carbohydrate (starch).
(Results found non-compliant by
Mongeau method should be confirmed
by Prosky method)

Sugars
(all monosaccharides and disaccharides)

AOAC 980.13* (modified HPLC column
and mobile phase)

Aqueous food extraction followed by
HPLC-RI

Protein

AOAC 981.10*
AOAC 993.13*

Nitrogen by Kjeldahl or Combustion
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NUTRIENT

METHOD REFERENCE

TECHNIQUE

Vitamin A
(retinol and derivatives and beta carotene
expressed as retinol equivalents, RE)

AOAC 992.04*

(Méthod A-12 (version 3.0) 1993**)
Determination of Vitamin A in milk, infant
formula, and other complex food
commodities. JAOAC. 76: 2, 1993

Method A-7**

HPLC Determination of Vitamin A in
Margarine, Milk, Partially Skimmed Milk, and
Skimmed Milk. JAOAC. 63: 4, 1980
Method LPFC-200**

The fluorometric Determination of Vitamin

A in Dairy products. Journal of Dairy
S¢i,55:1077 (1992)

HPLC determination of vitamin A with
UV detection

HPLC determination of vitamin A with
UV detection

Fluorometric determination of vitamin A

Vitamin C

(L-ascorbic acid and L-dehydroascorbic acid
and their derivatives, calculated as mg
equivalents L-ascorbic acid)

HPLC-C1 (1992)**

Determination of vitamin C by HPLC.
Références:

1)Pelletier, 0., And Brassard, R.
Determination of Vitamin C in food by
manual and automated methods. J. Food
Sci., 42:1471-1477,1977.

2)Behrens, W.A., and Madere, R.

Ascorbic and Dehydroascorbic acid content
of infant formula. J. Food Comp.Anal., 2:
48-52,1989.

3) Behrens, W. A., and Madere, R.

Ascorbic and Dehydroascorbic acid contents
of canned food and frozen concentrated
orange juice. J. Food Comp.Anal. 3: 3-8, 1990.
4) Behrens, W. A., and Madere, R. A Highly
Sensitive High-Performance Liquid
Chromatography Method for the Estimation
of Ascorbic and Dehydroascorbic acid in
Tissues, Biological Fluids, and Foods.
Analytical Biochemistry 165:102-107, 1987.

HPLC determination of vitamin C with
electrochemical detection

Iron LPFC-137 ** Preparation of samples by calcination
to determine different elements by
atomic absorption flame spectroscopy

Calcium LPFC-137** Atomic Absorption Flame Spectroscopy

AOAC 985.35
JAOAC 81, 1998, p1202 - 1208 Atomic Absorption Spectroscopy after
Microwave Digestion
Sodium LPFC-137, as above**

LPFC-125**

A rapid method for the determination of
sodium and potassium.

AOAC 969.23

Preparation of samples by aqueous
extraction or calcination and flame
emission spectroscopy.

*Official Methods of Analysis of AOAC INTERNATIONAL (www.aoac.org) ed. W. Horowitz., AOAC INTERNATIONAL, Gaithersburg,

Maryland, U.S.A.

**available from CFIA or on Health Canada Web-site
http://www.hc-sc.gc.ca/food-aliment/ns-sc/ne-en/labelling-etiquetage/e_nutrition_labelling_and_nutrie.html




