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On 5 August 2013, the United States Food and Drug Administra-
tion (FDA) published the long-awaited rule for gluten-free labeling
of food.1 This rule went into effect on 4 September 2013.
Manufacturers of packaged food products, including imported
foods that fall under the labeling jurisdiction of FDA who
voluntarily choose to label their foods gluten-free, must be in
compliance by 5 August 2014.
Under the FDA’s gluten-free rule, foods making a 'gluten-free'

claim (or using the synonyms 'no gluten', 'free of gluten'
and 'without gluten') on product packaging must be either
(1) naturally gluten-free (for example, bag of raw carrots) or
(2) comply with all of the following criteria: not contain an
ingredient that is a gluten-containing grain (for example, wheat);
not contain an ingredient derived from a gluten-containing grain
that has not been processed to remove gluten (for example,
wheat flour); not contain an ingredient derived from a gluten-
containing grain that has been processed to remove gluten
(for example, wheat starch) if use of that ingredient causes the
food to contain ⩾ 20 parts per million (p.p.m.) of gluten, and the
presence of any gluten in a food must be o20 p.p.m. gluten.1

Although the FDA rule requires foods labeled gluten-free to
contain o20 p.p.m. gluten, there is no stipulation in the rule that
manufacturers making a gluten-free claim must test foods for
gluten content.2 The lack of an FDA testing requirement may
cause some consumers with gluten-related disorders to wonder
whether the gluten-free foods they buy are in compliance with the
labeling rule. As a result, US consumers may choose to buy only
those products that have been specially certified as gluten-free by
a third-party certification organization. There may be an under-
lying assumption that certified products have a greater likelihood
of being in compliance with the gluten-free labeling rule.
There is very little published data comparing the gluten level of

labeled but not certified gluten-free foods and foods specially
certified as gluten-free.3 In a published report on the gluten
content of foods labeled gluten-free (regardless of certification), it
was noted that one of the four gluten-free products testing
⩾ 20 p.p.m. of gluten was certified gluten-free.3 The purpose of the
present evaluation is to help build upon this finding by closely
assessing the gluten levels of both categories of foods.

GLUTEN EVALUATION OF FOODS
Between April 2011 and April 2014 foods labeled gluten-free were
purchased from retail establishments in the United States,
including grocery stores and online merchants. The only

requirement for purchase was that the product was labeled
gluten-free. Products were chosen based either on convenience
(readily available online or in grocery stores in Massachusetts) or
because a request for testing was received through the gluten test
reporting service Gluten Free Watchdog in Manchester, MA, USA.
Whether or not a product was certified was not a criterion for
testing. Products tested included baking ingredients, beverages,
bread products, chili, condiments, cookies, crackers, entrees, flour,
grains, gravy, hot cereal, mixes, nuts and seeds, pasta, ready-to-eat
cereal, snack bars, snack food, soup, spices, supplements and
tortillas. A total of 158 products were tested, including 46 products
certified as gluten-free.
Products were sent unopened to the third-party allergen testing

facility Bia Diagnostics in Burlington, VT, USA. Each product sample
was tested in duplicate using the Ridascreen Gliadin sandwich R5
enzyme-linked immunosorbent assay (ELISA) Mendez method
(Ridascreen Gliadin R7001) and extracted with the cocktail
solution (Art. No. R7006—official Mendez method) following the
kit manufacturer’s directions (R-biopharm, Darmstadt, Germany).4

If the food was suspected of containing gluten protein fragments
owing to the use of certain fermented or hydrolyzed ingredients, it
also was tested using the competitive R5 ELISA (Ridascreen Gliadin
R7021) and extracted with ethanol following the kit manufac-
turer’s directions.5 Gluten protein fragments can not be ade-
quately detected using a sandwich ELISA, so a competitive ELISA
must be used.6,7 Both testing methods have been previously
described.6,7 The lower limit of quantification for the sandwich R5
ELISA is 5 p.p.m. gluten. The lower limit of quantification for the
competitive R5 ELISA is 10 p.p.m. gluten.

LESSONS LEARNED
As can be seen from Table 1, approximately 95% of labeled
gluten-free free food products tested o20 p.p.m. gluten, with
approximately 87% testing o5 p.p.m. gluten. There are some
foods both certified and not certified that tested ⩾ 20 p.p.m.
gluten. As can be seen from the Supplementary Table available
online, these foods include a wide range of products, namely a hot
beverage, bread product, bread crumbs, crisp bread, cookie, hot
cereal, spice and tortilla. Approximately 5% of foods labeled
gluten-free but not certified tested ⩾ 20 p.p.m. gluten. Approxi-
mately 4% of foods certified gluten-free tested ⩾ 20 p.p.m. gluten.
There also were some certified gluten-free products that tested
o20 p.p.m. gluten but tested above the gluten levels set by the
certifying organization. The Supplementary Table available online
provides detailed results of all the products tested.
There are many reasons why a labeled gluten-free food may

test at or above 20 p.p.m. gluten, including manufacturer's testing
protocols. Some manufacturers may not be testing their products.
If they are testing, they may not be testing every batch/lot of
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product and/or they may be testing in-house with an assay that is
not fully validated.

LIMITATIONS
The present evaluation includes the assessment of a relatively
small number of labeled gluten-free foods. There is absolutely no
way of knowing whether the findings of this assessment are
representative of the entire gluten-free market available in the
United States. Thousands of foods are labeled gluten-free, and this
number will likely continue to grow. Packaged Facts estimates that
by the year 2017 the sale of gluten-free foods and beverages in
the United States will be 46.6 billion.8 The FDA allows any food,
including bottled water and bags of raw carrots, to be labeled
gluten-free as long as the labeling criteria are met. The FDA has
stated in their Regulatory Impact Analysis of the gluten-free
labeling rule that, 'We estimate that after products with a 'gluten-
free' label are tested and their ingredient lists examined, 5% of
these foods will be found to need relabeling to comply with this
final rule. This includes the 4.9% of foods with 20 p.p.m. or more
gluten and 0.1% with ingredients that do not satisfy the ingredient
requirements in this final rule. This estimate of 0.1% is based on a
search of ingredients of foods with a 'gluten-free' claim in the
Food Essentials database'.9 The numbers that the FDA is providing
(that 5% of products do not meet the criteria of the gluten-free
labeling rule) is in keeping with the overall findings of the current
analysis.

CERTIFICATION ORGANIZATIONS
The three main organizations certifying foods as gluten-free that
are sold in the United States are the Gluten-Free Certification
Organization (GFCO), the Celiac Support Association (CSA), and
the Gluten-Free Certification Program (GFCP). All of the certifica-
tion organizations appear to be in compliance with the FDA’s
gluten-free labeling rule based on the information provided on
the respective organization’s websites.10–12 All three programs
require foods to be tested and meet threshold levels of gluten
that are lower than the FDA threshold of o20 p.p.m. gluten. One
criterion for qualifying for certification through CSA is that
products must test o5 p.p.m. gluten. Products certified through
GFCP must test o10 p.p.m. gluten, and products certified through
GFCO must test no higher than 10 p.p.m. gluten.
The gluten-free certification organizations were initiated to

provide consumer confidence when there was no US government
definition of gluten-free. Both GFCO and CSA have been certifying
foods, both domestic and imported, for a number of years.10,11

GFCP is a relatively new certification program in the United States.
It is owned and operated by the Allergen Control Group in Canada

and endorsed by the Canadian Celiac Association and the National
Foundation for Celiac Awareness in the United States. Based on
2013 data, GFCO certifies approximately 26% of the gluten-free
product market10 (Interestingly, 27% of the products tested in this
assessment were certified by GFCO). To the best of the authors’
knowledge, similar data are not publicly available for the other
two organizations.
The certification organizations can have a role in consumer

confidence. Some consumers rely on certification symbols on food
packaging to make sure the products they buy truly are gluten-
free. There also may be some consumers who prefer to eat labeled
gluten-free foods that test o5 p.p.m. or o10 p.p.m. gluten. They
may choose products accordingly from the various certification
organizations. The FDA states in an online guidance document
that, 'Manufacturers may include the logo of a gluten-free
certification program on their food labels, provided that its use
is truthful and not misleading'.2

TRUSTING THE GLUTEN-FREE LABEL
Consumers with gluten-related disorders should be able to trust
the gluten-free label. Findings from this evaluation indicate that
overall the gluten-free label in the United States is trustworthy
95% of the time. It is hoped that this percentage will increase after
5 August 2014 when manufacturers are expected to be in
compliance with the gluten-free labeling rule. That said, if
dietitians and physicians suspect a patient is inadvertently
ingesting gluten, it is important to consider all food, including
labeled and certified gluten-free foods, as a source of potential
gluten contamination. If practitioners and/or consumers are
concerned about the integrity of a gluten-free claim, there are
steps they can take to increase their confidence in the product,
including reading the ingredients list and contacting manufac-
turers to ask about the gluten-testing protocols.

READING THE INGREDIENTS LIST
Some consumers may choose to read the ingredients list even
though a product is labeled gluten-free. Among the ingredients
consumers should look for include malt, malt extract and malt
syrup. These ingredients are made from barley unless another
source is named, such as corn malt.13,14 There are several
manufacturers, especially those who make chip and energy bars,
who are wrongly including these ingredients in labeled gluten-
free foods.15–18 Over the years this has happened with both
labeled gluten-free and certified gluten-free products. Some
manufacturers mistakenly believe that the only criterion for
labeling a food gluten-free is that it tests o20 p.p.m. gluten.
However, this is not what the FDA stipulates in the gluten-free
labeling rule.1 Certain ingredients can not be included in foods
labeled gluten-free and sold in the United States. Whether malt
ingredients can be included in labeled gluten-free foods was
recently clarified by FDA.19,20 During a webinar an FDA staff
person stated, 'Malt extract and malt syrup are ingredients derived
from gluten containing grains and containing gluten therefore we
would consider them as ingredients not processed to remove
gluten and they would not be permitted in foods bearing the
claim gluten-free'.19,20

Consumers also should be mindful that certain ingredients
containing the words 'wheat', 'barley' or 'rye' in their name are
allowed in gluten-free foods as long as the final food product
contains o20 p.p.m. gluten. These ingredients include wheat
starch and ingredients that may be made from wheat starch, such
as 'glucose syrup (wheat)'. To help avoid confusion, the FDA has
stipulated that when a food is labeled gluten-free and the word
'wheat' is in the ingredients list or Contains statement (as
mandated under the food Allergen Labeling and Consumer
Protection Act), it must be followed by as asterisk that leads to

Table 1. Summary findings of the gluten content of foods labeled
gluten-free and foods certified gluten-freea

Category o5 p.p.m. 5 to
⩽ 10 p.p.m.

410 to
o20 p.p.m.

⩾ 20 p.p.m.

All food
n= 158 137 (86.7%) 6 (3.8%) 7 (4.4%) 8 (5.1%)

Food labeled gluten-free but not certified
n= 112b 96 (85.7%) 5 (4.5%) 5 (4.5%) 6 (5.4%)

Food certified gluten-free by any organization
n= 46b 41 (89.1%) 1 (2.2%) 2 (4.3%) 2 (4.3%)

aProducts were categorized by gluten level based on the highest
extraction test result. bPercentage values do not add up to 100% due to
rounding off.
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another asterisk and the statement, 'The wheat has been
processed to allow this food to meet the Food and Drug
Administration requirements for gluten-free foods'.1,21 In addition,
the grasses of wheat, barley and rye are also allowed in foods
labeled gluten-free provided the final Food product contains
o20 p.p.m. gluten.22 If the word 'barley' or 'rye' is included in an
ingredient name, additional verbiage is not required to be
included on the label. This is because barley and rye are not
included among the allergens that must be named in the
ingredients list under FALCPA.21

In addition, consumers should know that oats are an allowed
grain in labeled gluten-free foods. When oats are included in a
single-ingredient product (for example, rolled oats), they do not
have to be certified. When oats are included in a multi-ingredient
product, they do not have to be either certified or gluten-free.
However, as with all labeled gluten-free foods, the final product
has to contain o20 p.p.m. gluten.

CONTACTING THE MANUFACTURING
Consumers can contact manufacturers to ask whether they
test their food for gluten, what test they use and what steps
they take to ensure that foods making gluten-free claims contain
o20 p.p.m. gluten. The FDA has suggested several quality-control
measures manufacturers can put in place to help ensure products
labeled gluten-free contain o20 p.p.m. gluten, including 'con-
ducting in-house gluten testing of starting ingredients or finished
foods, employing a third-party laboratory to conduct in-house
gluten testing, requesting certificates of gluten analysis from
ingredient suppliers, or participating in a third-party gluten-free
certification program'.2 Although the FDA does not require
manufacturers to test food for gluten, the Agency has stated in
a guidance document the two testing methods they will use in
tandem when necessary to determine compliance with the
gluten-free labeling rule—the R5 ELISA Mendez Method and the
Morinaga Wheat Protein ELISA.2 The R5 ELISA Mendez Method is
widely considered to be the best available assay for quantifying
gluten.

PRODUCT COMPLAINTS
If a consumer has a complaint about a gluten-free product
(regardless of certification status) because they believe it made
them sick, they should be encouraged to contact the Center for
Food Safety and Applied Nutrition’s Adverse Event Reporting
System. The phone number is 240-402-2405. If a consumer comes
across a food they believe may be wrongly labeled gluten-free,
they should contact a Consumer Complaint Coordinator in their
area. A listing is available at http://www.fda.gov/Safety/Reporta
Problem/ConsumerComplaintCoordinators/default.htm.

SUMMARY
Most of the products tested in this assessment contained
o20 p.p.m. gluten. Most of the certified products also tested at
or below the more stringent gluten levels of the certifying
organizations. However, there remains room for improvement as
100% of products labeled gluten-free should test o20 p.p.m.
gluten. If a product is voluntarily labeled gluten-free, it should
have a gluten level o20 p.p.m. If a product is voluntarily certified
gluten-free, it should have a gluten level below the level set by the
certifying organization. It is hoped that better oversight on the
part of manufacturers of gluten-free foods will cause all foods
voluntarily labeled gluten-free to be in complete compliance with
the gluten-free labeling rule by 5 August 2014.
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