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Nutrition labels guide consumers in making theiodochoice. New requirements for mandatory nutrition
labelling have been in force in Australia since12002. The present study, analysing 350 samplaprising

70 different products for nutritional compounds ldesd on the label, is the first larger attempgt@antify the
precision in nutrition labelling of food products the Australian market. A significant discreparstween
actual and declared values was detected with amg@evariation in precision of -13% to +61% foriindual
nutritional components. There is no tolerance liestablished in the Australian food legislation but 20%
discrepancy is allowed in some countries and otlenge separate upper and lower limits and allow a
maximum discrepancy of —20% for beneficial nutriabcompounds and +20% for unfavourable compounds.
Only 16% of the 70 products in the study wouldyildbmply should a leeway of £20% be introduceddoy
nutritional compound on the label. With separatpasmnd lower limits, 51% of products would fullgraply.
Compliance improved to 27% and 70% of products,eetsgely, when excluding variations in minor amaunt
irrelevant to consumers (counting all variationdesfs than 1g/100g, or 10kJ/100g for energy andglDddg

for sodium, potassium, calcium and cholesterolc@spliant). It is proposed that adoption of an upged
lower tolerance limit, excluding minor amounts, dmnsidered as a way of better assisting the consime
making relevant comparisons of product nutritionalue and that any nutritional component should ggm
with the limit for the product to comply. Applyinguch a limit, 30% of products in the survey woutit he
compliant.
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Introduction

Nutrition labels describe the nutrient content @bds and Thailand, Korea, Taiwan); and mandatory nutrition

are intended to guide consumers in making the fighbd labelling only for pre-packaged foods with clainBsnei,

choice. Recognising the importance of nutritionelibg Chile, Ecuador, the European Union, Hungary, Inde@npesi

as a public health tool, the Codex Alimentariugapan, Mexico, the Philippines, Singapore, SouthcAf

Commission (Codex) and many food authorities woidigw Switzer-land, Thailand, Vietnamy.

have established guidelines or regulations on tiriri In Australia, up until a few years ago nudritilabelling

labelling for consumer protectidn. had only been compulsory where a food manufacturer
Codex adopted its Guidelines on Nutrition L&bglin made a nutrition claim such as 'low salt' or foodode-

1985 and later amended them in 1993. They state tB&ned for a special purpose such as infant fornoula

information supplied should be for the purpose wivp sports food. Many, but not all, food manufacturars

ding consumers with a suitable profile of nutrientn- cluded this information voluntarily because theygog

tained in the food and considered to be of nutréldm- nised that there was consumer interest in nutritiowl

portance. Tolerance limits are not specified bwusthbe health. However, nutrition information was not appng

set in relation to public health concerns, shéd laccuracy consistently in terms of content or format. Aukaraand

of analysis, processing variability and inheretilisy and New Zealand Health Ministers agreed to changes dd fo

variability of the nutrient in the product, andcarding to labelling requirements in November 2000. These géan

whether the nutrient has been added or is naturalipply to all foods manufactured or packaged after 2

occurring in the produét. December 2002. From this date nearly all manufadtu
Over forty countries/regions have a nutritlahelling foods must carry a nutrition information pafiel.

program in place or are in the process of intragysuch a

system. Three general approaches can be identifeede-

ly mandatory nutrltllon labelling for all pre'-pacléaigfoods Correspondence address. Stefan Fabiansson, PO Box 4196,

(Argentina, Australia/New Zealand, Brazil, Canal®ng castiecrag, NSW 2068, Australia

Kong/China - in progress, Israel, Paraguay, thetddni Tel: + 61 2 9958 4918: Fax: + 61 2 9958 2280

States of America, Uruguay); mandatory nutritiopelding  Email: sfabians@optusnet.com.au

for specified foods and food with clairfidlalaysia, Accepted 14th February 2006
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Nutrition information panels provide informati on
the amount of energy (kilojoules), protein, totaf, fsatu-
rated fat, carbohydrate, sugars and sodium (saltyyell
as any other nutrient about which a claim is madbe

of sampling different batches of the product. ti¢rpted
to sample low claim as well as the conventionaleparof
products where available to check if extra attenticas
given to low claim labelling. Low claim productsear

food manufacturer can use average quantities wheiwods that carry claims that they are ‘low’ in atpmalar

describing the nutritional composition allowing feea-
sonal variability and other known factors that cbchuse
actual values to vary with the quantity determirfiemn
one or more of the following:

* the manufacturer's analysis of the food;

calculation from the actual or average quantity of
nutrients in the ingredients used;

calculation from generally accepted data.
Enforcement of the labelling requirementshe te-
sponsibility of State and Territory Governments, e

Zealand Food Safety Authority, and the Australian

Quarantine and Inspection Service. In New Soutle¥/a
this is the responsibility of the NSW Food Authgrit
Standards enforcement agencies have discussedstie i
of enforceability of the Standard with the leewayeg by
the definition of ‘average values’ and how they nimsey
determined for the nutritional information pafeThe
consensus view seems to be that there are flavilsein
way the Standard is worded that hamper enforcemient
the requirements and that considerable misinfoomati
could be given to consumers through current lafeiss

undesirable nutrient such as sodium or fat. The adiver
sample comprised three bread products, six breakfas
products, six dairy products, ten dessert producist
canned fruit products, eight jams and spreads nvamlle
products, nine meat products, five condiments, $aop
products, three prepared meals and eleven snadkgim
The Authority was successful in getting five samples
from each product except for one where two of the
samples were substituted for a closely related ymrbd
from the same manufacturer of a similar composition
Samples were submitted to NSW Health’s Divisid
Analytical Laboratories for analysis of all nutritial
components declared in the nutrition informatiomeda
All methods used were accredited by the NationaoAs
ciation of Testing Authorities and as defined in ADAr
ISO official standards, as specified in the Ausairdlew
Zealand Food Standards Code (ANZFSC) or in some
cases through systematic in-house validation. Tleeggn
value in kJ/100g was calculated by adding 37kJ/éppf
17kJ/g of protein and carbohydrate and 8kJ/g odltot
dietary fibre values (ANZFSC 1.2.8). Total carbotatd

could be particularly serious because of the ctrrenwas determined by subtracting from 100 the pergenta

obesity debate where consumers now deliberatelyotry
avoid energy dense food. The wrong label infornmatio
could mislead consumers.

The Authority decided in the second half oD2Go
check the accuracy of nutrition information panpts-
vided on a range of food for sale in New South \Wale
The purpose of the study was to ascertain the poecids
mandatory nutritional information provided on réfaod

moisture, protein, fat, fibore and ash (ANZFSC 1.2.8)
Total solids and ash (indirectly moisture) was dateed

by measuring weight loss after drying of the sanplan
oven (AOAC 935.36 & 923.03). Protein was determined
by combustion (AOAC 935.36 & 923.03). Fat was
determined through fat extraction after either aoid
alkaline hydrolysis or through Soxhlet extractioe- d
pending on the material (AOAC 954.02, 922.06, 980.3

products to determine if consumers get the intende& AS 2300.1.3). Fatty acid composition was deteedin

information to make an informed choice.

Materials and methods

by gas chromatography of the methylated sample (BOA
969.33). Cholesterol was saponified before gasmhro
tography (JAOAC vol. 72, 5, 1989). Total sugars aver

The NSW Food Authority bought quintuplicate samplesdetermined through high-pressure liquid chromatolgya

of 70 different food products from ordinary superkegds

Total dietary fibre was determined through a comtimma

during October 2004 to May 2005. It only bought oneenzymatic digestion and gravimetric method (AOAC

sample at a time of each product to increase kieéHpbod

985.29). Sodium, potassium and calcium sampées
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digested in nitric acid and quantified using indedy
coupled plasma-atomic emission spectroscopy (‘nemtiif fatty acid information with no label fully correand a
AOAC 984.27). Information given on the nutritional range of -98% to 1200%. Analytical results for apsh
information panels was compared with results of theroduct varied between 0.05 to 1.3 g/100g againaicke-

official analyses.

Protein, total fat, total sugar, sodium, eyeagd total
carbohydrate contents were determined for all 3&@-s
ples. In addition, when the information was giwenthe
label, sample results for total dietary fibre (1,19turated
fat (269), monounsaturated fat (30), polyunsatardtd
(25), trans fatty acids (15), cholesterol (11)ceah (42),
and potassium (60) were compared with the labelrinf
mation. All in all 2670 analytical results werecoeded

for the 350 samples.

Results
Precision in nutritional component information

The overall precision in food label information fiodi-
vidual nutritional components is shown in Figure The
thick white bar indicates the mean (midpoint of)baith
positive and negative standard deviation. The Itack
bar indicates the minimum and maximum variation de{eeway counting all variations of less than 1g/1QDokJ/
tected. The information is based on analysis of3be

food samples as separate entities and represenssdtiia-

tion that would face a consumer buying the prodircts

the survey.

Of the 2670 individual analytical results, 188%)
corresponded exactly with the information giventha
sample label. For individual nutritional comporetie
difference between the analytical results and teaded
values varied between an average of -13% (potasum
+61% (trans fatty acids). Most accurate were dtetel
levels with 55% showing full equivalence betweer th
label information and the analytical results wittaage of
-31.5% to 0%. However, only a minority of labelsl)1
included cholesterol levels and all of the accuraseilts

related to cholesterol free claims. Least accurat® tnans

clared value of 0.1 g/100g. A cookie product varied
between 0.05 to 0.42 g/100g against a declarecevatiu
0.5 @/100g. Again only a minority of panels (15)
contained information on trans fatty acids. Vacda$i of
19% in total carbohydrates between the analytieslilts
and the label information could be partly causedthsy
use of the two different methods allowed in ANZFSC
1.2.8 for quantifying the constituent, the diffeiah
method used in this study or the additive method.
Product average precision was calculated Herfive
analytical results for each nutritional componenaltiow
for permitted ingredient and batch variations betwe
samples. There is no indication in the Food Starsdard
Code of the precision expected for the informatioren
in nutritional information panels. Figure 2 illustes in-
formation reliability for individual compounds sHdua
leeway of +20% be applied (hatched bar), and timesa

100g for energy and 10mg/100g for sodium, potassium
calcium and cholesterol) as compliant (dotted bar).
Overall, 71% of the label information for thedi-
vidual nutritional components as averaged across pr
ducts was within £ 20% of the actual results, iasieg to
86% when excluding variations in minor amounts as d
fined above. However, there are large variaticetsvben
the different nutritional components with compounds
compulsory on all labels (the seven compoundsedefi
in Fig. 2) more accurate than compounds compulsory
only when there are nutritional claims in relatinthe
product (the seven compounds to the right in ). Fat
seemed to be the most difficult to get accuraléjough

100%
90% B All samples
80 B Small variations exclude
0

70%

60%

Non-compliance (%)
a
S
>
L

S

Figure 2. Precision in labelling for individual compounds@educt averages applying a £20% leeway. (The leatdiars represent all
samples and the dotted bars represent compounhsvaiitations of less than 1g/100g - 10kJ/100g feergy, 10mg/100g for sodium,

potassium, calcium and cholesterol excluded.)
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for several products this involved variations innoni
amounts only.
Another way of prescribing data precisiondsuse a

of the products would fully comply should a ves of
+ 20% be introduced for any nutritional compoundtios
label. By excluding compounds with variations imar

maximum/minimum approach. Figure 3 illustrates theamounts as described previously, the proportionoof-

same information as in Figure 2 but applying a epwf
-20% of declared values for protein, carbohydrfibee,
polyunsaturated and monounsaturated fat, potasandan
calcium (lower limit compounds) and +20% of decthre
values for energy, total fat, saturated fat, tréats cho-
lesterol, sugars and sodium (upper limit compounhts)
other words, there is no upper limit for benefianaitri-
tional components and no lower limit for unfavoueab
nutritional components.

As expected, reliability was improved whenaepely
applying either an upper or a lower limit dependimgthe
nutritional component. For compounds with mandator
labelling (the seven compounds to the left in Fega)
there is 89% conformity with the suggested limit dar
compounds where labelling is required only whetaarc
is made (the seven compounds to the right in Fig)re
the conformance is 80%, giving an average confooman
of 88%. Again by excluding variations in minor amds
the conformance increased to 96% and 91%, respégtiv
with an average of 95%.

Product inferred compliance

The number of products that would fail should a legw
of £20% or a separate upper limit of +20% or |owet
of -20% be introduced for any or several individnakt
tritional components on the product label was datedl.
Results of this analysis are presented in FigureThe
results have been split according to the numberoai-
pounds on a label exceeding the above limits. y Qrd%

Yy

pliant products increased to 27%. With separateeup
and lower limits, 51% of products would fully compl
increasing to 70% when variations in minor amouvese
removed from the analysis.

Low claim products

There were 19 products in the sample with low energy
low fat claims. Of the 19 low claim products teste 95
samples, 18 samples (19%) exceeded the value §ven
fat content, 63 samples (66%) exceeded the vakmengi
for energy, and 31 samples (33%) exceeded the value
given for total sugar. The maximum variation it ¢an-

tent was 85%, in energy 183%, and in sugar 110%.

A comparison was made between the label acgura
for low claim products compared to all other praduc
without a claim. The number of products that wolalidi
should a leeway of +20% or a separate upper lirhit o
+20% or lower limit of -20% be introduced for any o
several individual nutritional components on thedurct
label was calculated. Results of this analysigaesented
in Figure 5. There is no better label accuracy faw |
claim products.

Discussion

New food labelling requirements for mandatory rigni
labelling have been in force since late 2002 anch-co
panies are still finding the optimum way of arrigimat
accurate information. It seems very reabtm that

100%

90% B All samples

O Small variations excluded
80%

70%

60%

50% -

40%

Non-compliance (%)

30% -

20%

10%

0% -

AN
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;g;

Figure 3. Precision in labelling for individual compounds psoduct averages applying a maximum of +20% fofawwurable
compounds or a minimum of -20% for beneficial conmms. (The hatched bars represent all samplestenddtted bars represent
products with variations of less than 1g/100g - X0R0g for energy, 10mg/100g for sodium, potassioaicium and cholesterol

excluded.)
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100% I 1
90% [ |
80% i -
70%
60% -
50% -
40% -
30% -
20% - —
10% -

0% : ‘ ;
Two-sided Two-sided One sided One sided
(all) (limit) (all) (limit)

Proportion within respective limit

O Fully compliant@ 1 non-compliant >1 non-comp liant

Figure 4. Proportion of products compliant to (thick hatchedxceeding (open and thin hatched) a leeway20%4 (two-sided) or
a maximum of +20% for unfavourable compounds oririmum of -20% for beneficial compounds (one-sidet)e second set of
bars for each pair (marked limit) represents présluith major variations (less than 1g/100g - 10804 for energy, 10mg/100g for
sodium, potassium, calcium and cholesterol excluded

companies are allowed to use an average composifion  The United States Food and Drug Administration
their food products when calculating the nutritiafor- - pyplished final rules codifying the Nutrition Lakiat
mation to be provided to consumers. However, tagee and Education Act in 1998. These rules include com-
no clear guidelines in the Australian nutritiondrhation  pliance provisions stating that declarations oftgirg
legislation of what variations are tolerable betwehat  tgtg) carbohydrate, other carbohydrate, polyunsétar

is declared on the label and the actual contererdoce  gnd mono-unsaturated fat or potassium must beaat le
limits can be found in some nutrition labelling weg equal to 80% of the value for that nutrient. Therient
lations/guidelines worldwid® There are two approaches content of a food with a label declaration of ciley

used: sugars, total fat, saturated fat, cholesteroloditsn shall

* the label value should fall withinspecified range not be greater than 20% in excess of the valuetiar
(e.g +20% of the label value); nutrient declared on the label.

* the label value should be equal/less than or équal On January 1, 2003, Health Canada publishedasi
more than anaximum or minimum value (e.g< label requirements listing 13 nutrients and cafiie
120% of the label value ar80% label value). Mandatory nutrition labelling for most pre-packaged

The European Council Directive on nutritiobeding  foods is required by 12 December 2005 for companies
for foodstuffs is currently as vague as the Australianyith greater than $1M in sales in the 12-month qukri
legislation although a specified range approach.8g if  prior to 12 December 2002. If less than $1M iresal
the value is less than 109/100g, 15% if the valie ithen the deadline is 12 December 2007. The principal
between 10-209/100g and 3g if the value is more thagcceptance criterion requires that the analysedentit
209/100g for carbohydrates, protein and fat hasnbeegontent would have to be at least 80% of declasdev
discussed and has been incorporated in some countgyy protein, carbohydrate, fibre, vitamins and miaie
legislation:® More common is a specified range of + 20% and not more than 120% of declared value for aasori
as is used in Japan, Taiwan and Thailand for macrgnt saturated fattrans fat, cholesterol, sugars and
nutrients® sodium.

The maximum/minimum approach is applied sd tha  Tne overall precision in nutrition labellingformation
for nutrients that have a negative impact on he@th.,  found in this survey varies considerably from coonub
total fat, saturated fat, cholesterol, sodium,)etthe g compound. It was disappointing to see that asynas
tolerance limit is generally set a120% of the label 8494 of product labels using the specified rangeragh
value. On the other hand, for those that are ipesto  or 4994 using the maximum or minimum approach missed
health (e.g protein, dietary fibre, vitamins, etdthe jnternational targets for at least one compound.€@bis
tolerance limit is commonly set &80% of the label jmproved to 73% and 30% when excluding variations
value. smaller than 19/100g (10kJ/100g for energy, 10004
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100%
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70% | 1 1 1

40% | 1 1 1

10% | 1 1 1
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Figure 5. Comparison of low claim and other products complian(thick hatched) or exceeding (open) a leeway2a®% (two-
sided) or a maximum of +20% for unfavourable comptsuor a minimum of -20% for beneficial compounaise-sided) with major
variations only marked limit (less than 1g/100g0kJ/100g for energy, 10mg/100g for sodium, potassicalcium and cholesterol

excluded)

for sodium, potassium, calcium and cholesterol).

In a similar study based on more than 2,000raory
tests on 300 samples of food products purchasec il
shelves in the USA, 91% percent of tests corrdisted

assisting the consumer in making relevant compiasisd
product nutritional value but leeway be given taiaa
tions involving only small amounts.

nutrition information to within the 20% of upper can Acknowledgement
lower limits*® Results varied somewhat for different nu- We acknowledge the excellent work of the Food Chémi

trients between the two studies with the followengru-
racy (US results in brackets):

e 97 (93) percent for energy

e 81 (96) percent for total fat

* 81 (93) percent for saturated fat

* 86 (90) percent for sodium

e 97 (98) percent for total carbohydrates,
* 89 (95) percent for sugar

* 100 (80) percent for cholesterol

* 83 (80) percent of dietary fibre and

* 100 (88) percent for calcium

There was no indication in the US study of how many

of the individual product labels that accuratektdd all
nutritional components.

Companies must be accurate in the claims thake
in relation to their low claim products. Howevengete
was even a slight tendency for the accuracy to crsevin
the present study. In several cases where lang&tioas

in precision were detected the actual amounts \em®
than 1g/100g. Such variations could be irrelevamt t

consumers. However, in many other cases, partlglta
relation to low claim products, the label inforneaticould
seriously mislead the consumer.

Under the current legislation with no tolerardimits

specified, there is no compliance role for enforeem

agencies in relation to the actual nutrition paiméor-
mation.
minimum approach be considered as a waybefter

It is proposed that adoption of the maximhu

Laboratory at the Division of Analytical Laborates| Lid-
combe, NSW under the leadership of Mounir Azer. &0
thank all staff at the NSW Food Authority involvéd field
sampling.
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