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1. Introduction and scope of the protocol 34 

This document outlines the draft protocol for the exposure assessment of sweeteners1 for their safety 35 
re-evaluation in the context of Regulation (EC) No 257/20102 by the European Food Safety Authority 36 
(EFSA) Panel on Food Additives and Flavourings (FAF Panel). It is supported by the Working Group on 37 
the re-evaluation of sweeteners. This draft protocol has been developed with the aim of defining as 38 
much as possible beforehand the strategy applied for cleaning and selecting data, appraising the 39 
relevant evidence, and analysing and integrating the evidence in order to perform exposure assessments 40 
that will be used for the risk characterisation for each sweetener.  41 

This protocol is iterative by nature and will be subject to a pilot phase. Should the need to amend the 42 
protocol emerge as the assessment proceeds, such amendments will be clearly documented and 43 
justified.  44 

Current best practices, which are subject to continuous review and refinement based on the experience 45 
gained during evaluations, are also presented.  46 

2. Background and rationale of the mandate 47 

Regulation (EC) No 1333/20083 of the European Parliament and of the Council on food additives requires 48 
that food additives are subject to a safety evaluation by the European Food Safety Authority (EFSA) 49 
before they are permitted for use in the European Union. In addition, it is foreseen that food additives 50 
must be kept under continuous observation and must be re-evaluated by EFSA.  51 

For this purpose, a programme for the re-evaluation of food additives that were already permitted in 52 
the European Union before 20 January 2009 has been set up under the Regulation (EU) No 257/20102. 53 
This Regulation also foresees that food additives are re-evaluated whenever necessary in light of 54 
changing conditions of use and new scientific information. For efficiency and practical purposes, the re-55 
evaluation should, as far as possible, be conducted by group of food additives according to the main 56 
functional class to which they belong.  57 

3. Terms of reference as provided by European Commission 58 

The Commission asks the EFSA to re-evaluate the safety of food additives already permitted in the 59 
European Union before 2009 and to issue scientific opinions on these additives, taking especially into 60 
account the priorities, procedures and deadlines that are enshrined in the Regulation (EU) No 257/20102 61 
of 25 March 2010 setting up a programme for the re-evaluation of approved food additives in accordance 62 
with the Regulation (EC) No 1333/2008 of the European Parliament and of the Council on food additives. 63 

4. Interpretation of the Terms of Reference 64 

Under the current mandate which covers the re-evaluation of all food additives under Commission 65 
Regulation (EU) No 257/2010, this exposure protocol will be applied for the re-evaluation of sweeteners 66 
listed in Table 1 only. Scientific evaluation will be conducted for individual sweeteners. Should evidence 67 
emerge that two or more substances lead to same adverse effects through the same Mode of Action 68 
(MoA), the use of a cumulative assessment group will be considered. 69 

It is out of the scope of this scientific assessment to address possible beneficial health effects of 70 
sweeteners. 71 

This protocol is applied to the exposure assessment step of risk assessment. Hazard identification and 72 
hazard characterisation will be assessed following a separate protocol. Risk characterisation will be 73 
performed based on the outcome of hazard characterisation and exposure assessment. 74 

 
1 Sweeteners may be evaluated individually or in group. 
2 Commission Regulation (EU) No 257/2010 of 25 March 2010 setting up a programme for the re-evaluation of approved food 
additives in accordance with Regulation (EC) No 1333/2008 of the European Parliament and of the Council on food additives. OJ 
L 80, 26.3.2010, p. 19–27 
3 Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December 2008 on food additives. OJ L 354, 

31.12.2008, p. 16–33. 
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In accordance with the provisions of Regulation (EC) No 257/2010, the re-evaluation of all approved 75 
sweeteners in the EU prior to 20 January 2009 shall be completed by 31 December 2020. The list of 76 
sweeteners approved in the EU as of 20 January 2009 is shown in Table 1. 77 

Table 1:  List of food additives, classified as sweeteners, to be re-evaluated under Regulation 78 
(EC) No 257/2010 79 

E Number Food additive(s)  Substance 

E 420 Sorbitols E 420 (i) 
E 420(ii) 

Sorbitol 
Sorbitol syrup 

E 421 Mannitols E 421(i) 
E 421(ii) 

Mannitol by hydrogenation 
Mannitol manufactured by fermentation 

E 950 Acesulfame K   

E 951(a) Aspartame(a)   

E 952 Cyclamates E 952(i) 
E 952(ii) 
E 952(iii) 

Cyclamic acid 
Sodium cyclamate 
Calcium cyclamate 

E 953 Isomalt   

E 954 Saccharin and its Na, K and Ca 
salts 

E 954(i) 
E 954(ii) 
E 954(iii) 
E 954(iv) 

Saccharin 
Sodium saccharin 
Calcium saccharin 
Potassium saccharin 

E 955 Sucralose   

E 957 Thaumatin   

E 959 Neohesperidine dihydrochalcone   

E 961 Neotame   

E 962 Salt of aspartame-acesulfame   

E 965 Maltitols E 965(i) 
E 965(ii) 

Maltitol 
Maltitol syrup 

E 966 Lactitol   

E 967 Xylitol   

E 968 Erythritol   
a) In May 2011, EFSA was asked by the European Commission to bring forward the full re-evaluation of the safety of 80 

aspartame (E 951). Re-evaluation already completed by EFSA in 2013 (EFSA ANS Panel, 2013; 81 
https://www.efsa.europa.eu/it/efsajournal/pub/3496) 82 
 83 

Despite that the re-evaluation of aspartame (E 951) has been completed and will not be re-opened, 84 
total aspartame exposure from the use of the salt of aspartame-acesulfame (E 962) and aspartame 85 
(E 951) itself should nevertheless be performed. 86 

As a general basis, exposure to impurities and by-products, e.g. heavy metals and process contaminants, 87 
will not be estimated by default. 88 

 89 

5. Data and Methodologies  90 

5.1. Data 91 

5.1.1. Food additive concentration data availability 92 

In the framework of the re-evaluation programme of food additives that were already permitted in the 93 
European Union before 20 January 2009 set up under Regulation (EU) No 257/2010, EFSA has issued 94 
several public calls for use levels and/or concentration data (analytical data) on food additives to be re-95 
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evaluated since 2013.4 In particular, batch 7 was launched in January 2018 to collect data on food 96 
sweeteners by October 20185.  97 

National authorities/organisations of the Member States and any interested business operators and 98 
other interested parties (e.g. individual food manufacturers, food manufacturer associations, research 99 
institutions, academia, food business operators and other stakeholders) were invited to submit data on 100 
use levels/analytical data of sweeteners in food and beverages intended for human consumption.  101 

An additional call on occurrence data on aspartame (E 951) will be launched to collect new data that 102 
will be used to update the assessment of exposure to aspartame (E 951), as well as to assess the total 103 
aspartame exposure from the use of the salt of aspartame-acesulfame (E 962) and aspartame (E 951). 104 

 105 

5.1.1.1. Information on use levels submitted 106 

The amount of information received for each sweetener varies considerably, ranging from few data (e.g. 107 
lactitol, salt of aspartame-acesulfame) to data covering nearly all authorised uses (e.g. acesulfame K, 108 
sucralose) laid down in Annex II to Regulation (EC) No 1333/2008 on food additives.  109 

The majority of the information provided so far has been made available by food industry associations 110 
that collect data from their members. 111 

Typically, very limited information is provided about the representativeness of the use levels submitted 112 
with respect to their market share. In some cases, data providers specify whether a level refers to a 113 
niche product. A niche product is identified by industry e.g. as only used by a specific population group. 114 
Niche products might be treated differently in the exposure assessment (see section 5.2.3). 115 

5.1.1.2. Information on analytical data submitted 116 

The analytical data collection was undertaken according to the requirements of the EFSA Guidance on 117 
Standard Sample Description for Food and Feed (EFSA, 2010) using the data model ‘Standard sample 118 
description’ (SSD1 or SSD2) (EFSA, 2010; EFSA, 2013). Analytical data on sweeteners were mainly 119 
submitted by European national authorities/organisations.  120 

The number of data provided per sweetener varied from no analytical data (e.g. thaumatin, salt of 121 
aspartame-acesulfame) up to several thousands (e.g. acesulfame K, saccharin). Analytical results were 122 
thoroughly evaluated; this included cleaning and validation steps. Following the EFSA Standard 123 
Operating Procedure (SOP)6, the initial data set was carefully evaluated applying several steps to 124 
guarantee an appropriate quality of the data used in exposure assessment. Special attention was 125 
devoted to the identification of duplicates and to the accuracy of different parameters such as ‘Sampling 126 
strategy’, ‘Sampling method’, ‘Sampling year’, ‘Sampling country’, ‘Analytical methods’, ‘Reporting unit’, 127 
‘limit of detection (LOD)/limit of quantification (LOQ)’, and to the correctness of the food classification 128 
codification of the different samples under the FoodEx2 classification system and the food categorisation 129 
of Annex II, Part D (Reg (EC) No 1333/2008). 130 

A number of analytical results submitted to EFSA may report occurrence of sweeteners in food and 131 
beverages for which their use is not authorised according to Annex II to Regulation (EC) No 1333/2008. 132 
In this case, the presence of the sweetener in those foods (positive results i.e. greater than LOD or 133 
LOQ) could be, for instance, due to carry-over, or to natural occurrence (for the polyols only).  134 

Furthermore, products in which sweeteners have not been added, despite being authorised, might have 135 
been analysed within the monitoring programmes. A number of monitoring programmes conducted by 136 
the data providers used multi-analyte methods in which two or more (and often several) sweeteners 137 
are analysed together. As a consequence, a large number of left-censored data (i.e. either below the 138 
LOD or LOQ) submitted, pertain to food categories in which the sweetener is not permitted. Similarly, 139 
some left-censored data submitted will be for food categories in which the sweetener is permitted but 140 
was not added to the particular product tested. It is therefore expected that a significant part of the 141 

 
4 http://www.efsa.europa.eu/en/calls/data 
5 https://www.efsa.europa.eu/en/consultations/call/180122 
6 Standard operating procedure 008 for the data collection and validation: https://www.efsa.europa.eu/en/corporate/pub/sops  
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analytical results submitted to EFSA is left censored. As described in section 5.2, the methodology used 142 
for the exposure assessment of sweeteners is based on the identification of the food categories which 143 
are assumed to contain sweeteners. In this context, the left-censored data will be excluded in order not 144 
to bias the results. The assessment of exposure to sweeteners is therefore based on the assumption 145 
that food and beverages containing the sweetener are identified (from the data set) and its level is 146 
derived from the quantified analytical results only.  147 

Only authorised uses with quantified analytical results at or below the Maximum Permitted Level (MPL) 148 
are considered because results above MPL are part of risk management measures, e.g. non-compliance 149 
purpose. For this reason, such results are not taken into account, except in specific cases as appropriate 150 
(e.g. in case of natural occurrence for polyols). This is in line with the dietary exposure assessments of 151 
food additives7. However, any non-compliant cases will be reported in each opinion. In case a significant 152 
(based on expert judgement) number/frequency of analytical data exceed the MPLs and/or presence in 153 
foods in which the sweetener is not authorised, the Panel might include these data in an additional 154 
exposure assessment scenario. 155 

5.1.2. Food consumption database 156 

The EFSA Comprehensive European Food Consumption Database (Comprehensive Database) provides 157 
a compilation of existing national information on food consumption at individual level. Details on how 158 
the Comprehensive Database is used are published in the Guidance of EFSA (EFSA, 2011). The food 159 
consumption data gathered by EFSA in the Comprehensive Database are the most complete and detailed 160 
data currently available in the European Union (EU). The latest version of the Comprehensive Database 161 
is used. The most recent version updated in 2018, contains results from a total of 60 different dietary 162 
surveys carried out in 25 different Member States covering 119,458 individuals.  163 

The age classes considered are the following: 164 

• Infants: from 16 weeks to <12 months old 165 
• Toddlers: ≥12 months to <36 months old 166 
• Other children: ≥36 months to <10 years old 167 
• Adolescents: ≥10 years to <18 years old 168 
• Adults: ≥18 years to <65 years old 169 
• Elderly: ≥65 years. 170 

 171 

Mannitol (E 421) is the only sweetener permitted in foods for infants and young children (food category 172 
13.1 which covers foods for infants during the first months of life), however its authorised use is limited 173 
as carrier for vitamin B12 (according to Annex III, Part 5, section B, to Regulation No 1333/2008). The 174 
FAF Working Group on the re-evaluation of sweeteners, jointly with the FAF Working Group on the re-175 
evaluation of food additives permitted for use in foods for infants below 16 weeks of age, will evaluate 176 
this special application of mannitol (E 421) according to the guidance on the risk assessment of 177 
substances present in food intended for infant below 16 weeks of age (EFSA Scientific Committee, 178 
2017). 179 

Four additional surveys provided information on specific population groups: ‘Pregnant women’ and 180 
‘Lactating women’. Exposure for these specific population groups will be assessed if the Panel considered 181 
it relevant.  182 

The Comprehensive Database is regularly updated. When for one country and age class, two different 183 
dietary surveys will be available, only the most recent one will be used.  184 

Consumption data were collected using single or repeated 24-h or 48-h dietary recalls or dietary records 185 
covering from 3 to 7 days per subject. Due to differences in the methods used for data collection, direct 186 
country-to-country comparisons may not be appropriate. Detailed information on the different dietary 187 
surveys available in the Comprehensive Database can be found on the dedicated page of the EFSA 188 
website8. 189 

 
7 See EFSA statement: https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2017.5042 
8 http://www.efsa.europa.eu/en/food-consumption/comprehensive-database  
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5.1.3. Food labelling data 190 

EFSA has access to the food label database developed by Mintel, the Global New Products Database 191 
(GNPD).9 This database is an online database, which observes product introductions in consumer-192 
packaged goods marketed worldwide. The GNPD contains data of EU food markets since 1996 and 193 
currently 25 of its 28 member countries and Norway are represented in the GNPD.10 New foods are 194 
regularly added to the database. 195 

For the purpose of exposure assessments in the scientific opinions of the FAF Panel, the GNPD is used 196 
to check food product labels for sweeteners as GNPD shows the compulsory ingredient information 197 
presented on product labels. Only the food additives authorised under Annex II to Regulation (EC) No 198 
1333/2008 are mandatory to be labelled on the ingredient information. When information on a 199 
sweetener is available in the GNPD, the number (and percentage) of foods labelled with the sweetener 200 
per food category for the last 5 years will be reported in each opinion stratified according to food 201 
categories.  202 

The GNPD is a source of information used to compare the food categories for which use and/or analytical 203 
data were reported to EFSA with the list of foods labelled to contain the sweetener, together with the 204 
list of authorised uses by the EU legislation. The main aim of using the GNPD is to support the 205 
identification of the food categories containing the sweeteners and to evaluate a possible 206 
under/overestimation of the calculated exposure.  207 

5.2. Methodologies 208 

5.2.1. Food classification systems 209 

Data on use levels are reported by the data provider according to the food categories (FCs) of Annex 210 
II, Part D to Regulation (EC) No 1333/2008, including the original name of each product. In addition, 211 
analytical data on sweeteners are reported according to the FoodEx2 food classification system, as 212 
prescribed in the SSD. When the classification according to the FCs of Annex II, Part D to Regulation 213 
(EC) No 1333/2008 was not provided, EFSA will reclassify the foods accordingly.  214 

Since 2018, all consumption records in the Comprehensive Database are as well codified according to 215 
the FoodEx2 classification system. The most detailed common link between food consumption 216 
information and chemical concentration data is therefore FoodEx2. Thus, the lowest FoodEx2 level will 217 
be used to assess dietary exposure in combination with the food categories listed in Annex II, Part D 218 
(Reg (EC) No 1333/2008). Nomenclature from the FoodEx2 classification system has been linked to the 219 
FCs of Annex II, Part D, to Regulation (EC) No 1333/2008. To link all consumption events to the FCs of 220 
Annex II, Part D to Regulation (EC) No 1333/2008, in addition to FoodEx2, the original food descriptor 221 
was occasionally used, especially for the dietary surveys data provided to EFSA before 2018. The link 222 
between the FoodEx2 classification system and the food sub-categories used in GNPD is reported in 223 
Appendix A.  224 

In FoodEx2, facets are used to add further description, in relation to different properties and aspects of 225 
foods, to the information provided by the food list term. The following facets can be used to identify 226 
products that could contain sweeteners: “Without added sugar”, “Sugar free”, “Low / Reduced sugar” 227 
and “Light”. In addition, the presence of artificial sweetener(s) among the ingredients of a given food 228 
can as well be reported by means of an ad-hoc facet. These FoodEx2 facets are not always related to 229 
the reduction of sugar/addition of sweetener(s), and a case by case decision was needed. For example, 230 
“Light” for certain foods, is related to the reduction of fats rather than sugar.  231 

5.2.2. Food categories used for the assessment of exposure 232 

According to the available literature for EU countries, Non-alcoholic beverages and Table-top sweeteners 233 
are expected to be the main contributors to the exposure for most of the sweeteners (Garnier-Sange et 234 
al., 2001; Ilbäck et al., 2003; Arcella et al, 2004; Le Donne et al., 2017). Food Supplements, Desserts 235 

 
9 http://www.gnpd.com/sinatra/home/ 
10 Missing Cyprus, Luxembourg and Malta. 
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and Confectionery (e.g. chewing gum, candies, etc.) could as well represent a significant source of 236 
exposure (Arcella et al, 2004; Vin et al., 2013; Le Donne et al., 2017). Alcoholic beverages have been 237 
mentioned by Le Donne et al. (2017) as additional potential sources. 238 

The percentage of products within the food sub-categories used in GNPD labelled to contain at least 239 
one sweetener is reported in Appendix B. The GNPD food sub-categories presenting the highest % of 240 
products labelled to contain at least one sweetener are Artificial Sweeteners (99%), Gum (89%), Meal 241 
Replacements & Other Drinks (58%), Sports Drinks (57%) and Medicated Confectionery (49%). When 242 
looking at the food categories  from the legislation (Annex II, Part D to Regulation (EC) No 1333/2008) 243 
expected to be the main contributors to the exposure according to the literature, at least one sweetener 244 
is reported on the label for 31% of Carbonated Soft Drinks, 32% of Energy Drinks and 21% of Vitamins 245 
& Dietary Supplements. This percentage is lower in Cakes, Pastries & Sweet Goods (17%), Desserts 246 
(GNPD food sub-categories: Frozen Desserts (10%), Shelf-Stable Desserts (10%), Soft Cheese Desserts 247 
(9%), Chilled Desserts (9%) and Dessert Toppings (5%)) and confectionary other than gums (GNPD 248 
food sub-categories: Other Sugar Confectionery (14%) and Other Chocolate Confectionery (2%)). The 249 
percentage of products with sweeteners on the label of Cold cereals and Savoury Biscuits/Crackers is 250 
below 1% and is, as well, negligible in Alcoholic beverages: Beer (2%), Cider (1.4%), Liqueur (0.2%), 251 
Wine (0.02%). 252 

The FAF Panel proposes to use the FoodEx2 facets to identify eating occasions of foods containing 253 
sweeteners in the Comprehensive Database for the assessment of exposure. In practice, when an eating 254 
occasion refers to a food for which a FoodEx2 facet was reported specifying the presence of 255 
sweetener(s) as an ingredient, the food is assumed to contain the sweetener under evaluation and the 256 
eating occasion is included in the assessment of exposure. Of course, this is done only if the sweetener 257 
under consideration is authorised in the specific food category and adequate analytical results and/or 258 
use levels are available. 259 

The FoodEx2 facets are based on information obtained from the survey participants where the survey 260 
protocol required data at a higher level of detail. The reliability when using these facets to identify the 261 
possible presence of sweeteners in food categories varies according to the different dietary surveys and 262 
food categories. Food consumption statistics (consumers only) per country and age class are reported 263 
in Appendix C for each combination of GNPD food sub-category and FoodEx2 category. The percentage 264 
of eating occasions and in quantity for which at least one of the above-mentioned facets was reported, 265 
is shown in Appendix D. These appendices have been used to evaluate the information reported through 266 
the facets (e.g. percentage of foods reported with facets and respective consumption amounts of foods 267 
with and without facets of interest) and, consequently, the availability of the consumption data related 268 
to products containing sweeteners.  269 

An analysis of the facets was carried out on the food categories expected to be the main contributors 270 
to the exposure to sweeteners according to the aforementioned literature.  271 

Facets were rarely reported for FoodEx2 categories linked to the GNPD food sub-category Artificial 272 
Sweeteners (e.g. Table-top sweeteners formulations, Table-top sweeteners in liquid form, Table-top 273 
sweeteners in powder form and Table-top sweeteners in tablets). For example, in the case of adults, 274 
only Belgium, France and Italy reported one of the above-mentioned facets in more than 50% of eating 275 
occasions.  276 

In the case of Chewing gum and Gum drops (linked to the GNPD food sub-category Gum and Medicated 277 
confectionary, respectively), the percentage of eating occasions for adults presenting the facets ranges 278 
from 50 to 100%, with Austria, Czech Republic, Finland, Romania, Spain and Sweden never reporting 279 
any facet. Facets were never reported for FoodEx2 categories linked to the GNPD categories Other 280 
Sugar Confectionery and Other Chocolate Confectionery.  281 

In the case of Energy drinks (linked to the GNPD food sub-category Energy drinks) the percentage of 282 
eating occasions for adults presenting the facets ranges from 0.1 to 17%, with 10 countries out of 17 283 
never reporting any facet.  284 

In the case of FoodEx2 categories linked to the GNPD food sub-category Vitamins & Dietary 285 
Supplements, only in Italy and Germany were facets used to identify products containing sweeteners 286 
(10% and 0.4% of Vitamin only supplements, respectively).  287 
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In the case of FoodEx2 categories related to desserts, facets used to identify products containing 288 
sweeteners were reported for Compote of fruit / vegetables (6 countries, from 9 to 38% of eating 289 
occasions), Starchy pudding (4 countries, from 3 to 14%), Custard (3 countries, from 1 to 15%), Fruit 290 
or fruit-vegetable purée (2 countries, from 26% to 100%), Other desserts spoonable (2 countries, from 291 
31 to 50%), Dairy desserts spoonable (1 country, 40%) and Rice pudding (1 country, 5%). 292 

FoodEx2 categories Diet soft drink with caffeine, Diet soft drinks with fruit juice and Diet soft drinks 293 
with flavours (linked to the GNPD food sub-category Carbonated Soft Drinks) always implicitly present 294 
at least one of the facets used to identify products containing sweeteners. For Cola beverages, caffeinic, 295 
the most largely consumed FoodEx2 category linked to Carbonated Soft Drinks, the percentage of eating 296 
occasions in adults presenting the facets ranges from 2 to 60%, with 10 countries out of 17 never 297 
reporting any facet. But in most of these 10 countries the category Diet soft drink with caffeine was 298 
used instead, suggesting still a relatively good identification products containing sweeteners for soft 299 
drinks.  300 

From an analysis of the percentage of eating occasions presenting at least one of the facets used to 301 
identify products containing sweeteners, the FAF Panel noted a likely underestimation of eating 302 
occasions of products containing sweeteners in relation to Table-top sweeteners, Chewing gum, Gum 303 
drops, Energy drinks and Vitamin and mineral supplements. Since these categories are expected to be 304 
major contributors to the exposure according to the literature and present a relatively high percentage 305 
of products labelled to contain at least one sweetener, the FAF Panel proposes to always include these 306 
food categories in the exposure assessment independent of the presence of facets. In order not to 307 
underestimate the exposure, these categories should always be assumed to contain the sweetener 308 
under evaluation, if authorised and if adequate analytical results and/or use levels are available. The 309 
facets used to identify products containing sweeteners are considered more reliable for the FoodEx2 310 
categories linked to the GNPD food sub-category Carbonated Soft Drinks. In order not to overestimate 311 
the exposure, the FAF Panel proposes therefore to use the facets to identify the eating occasions 312 
assumed to contain the sweetener under evaluation.  313 

The FAF Panel also proposes to apply the same approach to all other food categories which are not 314 
expected to be a significant source of exposure, based on the aforementioned literature and on the low 315 
percentage of products labelled to contain sweeteners in the GNPD. In these cases, the uncertainty 316 
related to the reliability of the facets is not expected to lead to a considerable underestimation of the 317 
exposure. 318 

5.2.3. Exposure assessment of sweeteners under re-evaluation 319 

The Panel estimates chronic exposure to sweeteners. Exposure assessments of sweeteners under the 320 
re-evaluation programme are carried out by the FAF Panel based on two different sets of concentration 321 
data: (a) MPLs of use set down in the EU legislation (defined as regulatory maximum level exposure 322 
assessment scenario) and (b) use levels and/or analytical data provided through the calls for data 323 
(defined as refined exposure assessment scenario).  324 

These scenarios will be used for single substances and for co-occurring substances. Co-occurrence exists 325 
in the case of the salt of aspartame-acesulfame (E 962), which liberates aspartame and acesulfame on 326 
disassociation and this should be taken into account together with the single use of these two 327 
sweeteners as such. Should evidence emerge that two or more substances lead to same adverse effects 328 
through the same Mode of Action (MoA), the use of a cumulative assessment group will be considered. 329 

In case other cumulative effects need to be considered within re-evaluation or by a separate mandate 330 
this might need adaptation of these scenarios. 331 

 332 

The regulatory maximum level exposure assessment scenario is based on the MPLs as set in Annex II 333 
to Regulation (EC) No 1333/2008. For the food additives authorised according to quantum satis (QS) in 334 
all or part of food categories, a maximum level exposure assessment scenario is estimated based on 335 
maximum reported use levels/highest reliable percentile different from the maximum (depending on the 336 
number of observations) of analytical data provided to EFSA, as described in the EFSA Conceptual 337 
framework (EFSA ANS Panel, 2014).  338 
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In both exposure assessment scenarios (regulatory or refined exposure assessment scenarios), food 339 
additive concentration values (MPLs, use levels and/or analytical data) are combined, at individual level, 340 
with national food consumption data from the EFSA Comprehensive Database considering the six 341 
different population groups above mentioned (see Section 5.1.2).  342 

In the refined exposure assessment scenario, the concentration levels considered by the Panel are 343 
extracted from the whole dataset received (i.e. reported use levels and analytical data) and are pooled 344 
together assuming a European market.  345 

A use level(s) referring to a niche product can be provided for a food category for which already use 346 
levels are reported for generic products in that food category. In such a case, that use level reported 347 
for a niche product will be excluded from the refined exposure assessment. If no other level, use or 348 
analytical data, is available, the reported use level for a niche product will be taken into account. The 349 
possible under/overestimation of the contribution of the food category to which the niche product 350 
belongs to the overall exposure should be stated in the opinion in the uncertainty section.  351 

Use levels reported by food additive producers will not be considered with the same priority as those 352 
provided by food industry. The FAF Panel considered that food additive producers might recommend 353 
use levels to the food industry, but the final levels used might, ultimately, be different. Therefore, unless 354 
food additive producers confirm that the recommended levels are used by the food industry, they will 355 
not be considered in the refined exposure scenario. Data from food additive producers will only be used 356 
in the maximum level exposure assessment scenario in case of QS authorisation and when no data are 357 
available from food industry. In this way, the most comprehensive exposure estimates will be calculated. 358 
All reported use levels will be presented in the appendices of the scientific opinion for acknowledgment 359 
and information.  360 

Mean and 95th percentile exposure results will be reported for each dietary survey and population group 361 
and for consumers only of at least one food category containing the sweetener under evaluation 362 
according to Annex II to Regulation No 1333/2008. The main food categories of Annex II, Part D to 363 
Regulation (EC) No 1333/2008 contributing to the total mean exposure to the sweeteners will be 364 
provided in each opinion for each scenario. In addition, exposure results will also be calculated for 365 
consumers only for each food category separately and on ad-hoc basis will be included in an Annex to 366 
the respective re-evaluation.  367 

Due to limited number of consumption data for diabetics, it is not possible to perform an exposure 368 
assessment for this specific population sub-group. Nevertheless, it is expected that diabetics are 369 
exposed to levels in the same range as the subjects in the right-hand-side (high) end of the exposure 370 
distribution for consumers only of at least one food category containing the sweetener under evaluation. 371 

 372 

The regulatory maximum level exposure assessment scenario is the only scenario which would not be 373 
influenced by future changes of food additive use in the market. 374 

 375 

5.2.3.1. Regulatory maximum level exposure assessment scenario 376 

The regulatory maximum level exposure assessment scenario is based on MPLs of use as set in Annex 377 
II to Regulation No 1333/2008. Therefore, it only includes food categories authorised according to this 378 
Annex or any other legislation clearly defining the food or food category in which the sweetener might 379 
be added with an MPL as a numerical level (e.g. Annex III of the same Regulation).  380 

Under the MPL scenario, all FoodEx2 codes will be assumed to possibly contain a sweetener, unless 381 
Regulation No 1333/2008, Annex II, indicates that sweeteners can be added only under specific 382 
restrictions/exceptions e.g. “only energy reduced or with no added sugar”. In this case, the food 383 
selection approach described in section 5.2.2 applies.  384 

As mentioned above, for food additives authorised according to QS in all or part of the food categories, 385 
a maximum level exposure assessment scenario will be performed based on the maximum reported use 386 
levels provided by industry or on the highest reliable percentile different from the maximum (depending 387 
of the number of observations) of analytical data provided by MSs, whichever is highest or available. 388 
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Food categories authorised at QS and for which use or analytical data are not available or adequate 389 
(e.g. unreliable analytical methods), are not considered in this scenario.  390 

The exposure estimates derived following this scenario should be considered as the most conservative 391 
for the food categories considered as it assumes that the population group will be exposed to a 392 
sweetener present in food at the MPL or maximum reported use level or the highest reliable percentile 393 
different from the maximum of the analytical level in case of QS authorisation, over a long period of 394 
time.  395 

However, when in this scenario, only a few authorised food categories are considered due to limited 396 
data, it is uncertain whether the maximum level exposure assessment scenario is conservative for overall 397 
dietary exposure or only for the food categories considered. This may apply especially to situations 398 
where the additive is authorised at QS in many food categories. This uncertainty will be indicated in the 399 
appropriate section of each opinion. 400 

5.2.3.2. Refined exposure assessment scenario  401 

The refined exposure assessment scenario is based on information on actual use levels and/or analytical 402 
data, rather than MPLs, and can only be carried out if sufficient and adequate data have been reported. 403 
These refined scenarios should be performed taking into account the authorised food categories 404 
according to Annex II to Regulation No 1333/2008.  405 

If both use and analytical data are available for the same food group, the highest reliable value (based 406 
on expert judgement) for the food category under consideration will be used. 407 

Considering the specific food consumption patterns of foods containing sweeteners, exposure 408 
assessment will be based on the brand-loyalty principle. In practice, estimates will be based on the 409 
assumption that an individual is a long-term brand-loyal consumer of one food category containing the 410 
sweetener at the highest level reported/highest reliable percentile different from the maximum level 411 
analysed and non-brand loyal to the other food categories in the diet, which contain the sweetener at 412 
the mean/median of typical reported use level or analytical data. This exposure estimate will be 413 
calculated as follows:  414 

- Combining food consumption with the maximum reported use levels (or highest reliable 415 
percentile different from the maximum level analysed) available for the food category 416 
having, at the individual consumer level, the highest contribution to the total individual 417 
mean exposure,  418 

- Using the mean of the typical reported use levels or the mean/median of analytical results 419 
for the remaining food categories. 420 

As mentioned previously, food categories for which no- or inadequate information regarding the 421 
use/occurrence of a sweetener is available to EFSA (obtained from industry or from MSs) cannot be 422 
included. Consequently, the exposure assessment carried out by the FAF Panel will be limited to those 423 
food categories for which information is available. Exclusion of food categories for which data is not 424 
available might result in underestimation of the true exposure. The percentage of the food taken into 425 
account in the refined exposure estimates out of all food categories authorised should be provided. 426 

Overall, the refined exposure assessment scenario is suitable to calculate the most realistic exposure 427 
estimates to sweeteners given the available data. Moreover, assigning the mean concentration of the 428 
food additive to processed food consumed by a given population, is consistent with general chronic 429 
exposure approaches.  430 

5.2.3.3. Other exposure assessment scenarios 431 

Additional exposure scenarios might be considered if concentration levels are made available to EFSA 432 
on food categories which are not authorised according to Annex II to Regulation No 1333/2008. In order 433 
to consider the presence of sweeteners due to carry-over (Annex III to Regulation No 1333/2008) or 434 
due to natural occurrence (relevant only for polyols), additional exposure scenarios may be performed 435 
considering the availability of data.  436 
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5.2.3.4. Comparison with human urinary biomonitoring studies 437 

Exposure estimates made using published human urinary biomonitoring studies will be used as a cross-438 
check of the estimates made using the scenarios described above.  439 

Some of the sweeteners are either not metabolised or are metabolised only poorly. So they are excreted 440 
completely or almost completely unchanged in the urine. Examples are acesulfame-K, saccharin and 441 
cyclamates. This gives the possibility to estimate exposure to sweeteners using human urinary 442 
biomonitoring, whereby the concentration in urine can be used to estimate the exposure of that person 443 
in the relevant period of time prior to urine collection.  444 

It may also be the case that even if metabolism is extensive, the metabolites of a sweetener may be 445 
unique and could be ascribed to the parent substance. In such a case, if the molar fraction of the urinary 446 
excreted metabolite can be related to the parent substance without too much uncertainty (e.g. inter- or 447 
intra-person variability), then measurements of the metabolite(s) could be used to derive estimates of 448 
exposure to the parent sweetener.  449 

This would require therefore that the biomonitoring data available are suitable and kinetic models are 450 
available to allow the conversion of biomonitoring data into doses  451 

Human biomonitoring data comprises a picture of the tested individual(s) at the moment/period of 452 
measurement and their use is based on extrapolation of the derived results to the general population. 453 
Human biomonitoring also captures exposure to a substance from all sources, not only dietary. For 454 
these reasons the cross-checking shall be performed to look for a general alignment of the different 455 
estimates of exposure rather than requiring any exact agreement. This shall be described in a narrative 456 
approach. 457 

 458 

5.2.4. Uncertainty analysis 459 

In accordance with the guidance provided in the EFSA opinion related to uncertainties in dietary 460 
exposure assessment (EFSA, 2007), the sources of uncertainties considered are summarised in each 461 
opinion in a table. They are related to the food consumption data and to the concentration data (use or 462 
analytical data) used, and to the scenarios presented in the opinions.  463 

An uncertainty paragraph will summarise the uncertainties listed in the table and will indicate whether 464 
the exposure estimates can be considered as under- or overestimations of the true exposure. 465 

In order to evaluate the possible maximum underestimation related to the use of the FoodEx2 facets, 466 
an additional refined exposure scenario considering all foods (irrespective of the facets) authorised to 467 
contain a sweetener, will always be assessed and reported in the uncertainties section.  468 

The GNPD will be used as a qualitative tool to evaluate the uncertainty related to the available 469 
use/analytical data. As mentioned in Section 5.1.3, for each specific sweetener, a table will be produced 470 
listing the numbers and percentages of products in which the sweetener is listed among the ingredients 471 
per food (sub-) category according to the GNPD food classification and over all foods categories analysed 472 
in the opinion. This should give information on the use of sweeteners in products as available in the 473 
market.  474 

• There is consistency between the amount of use/analytical data for foods and beverages with 475 
usage information from the GNPD: low uncertainty. 476 

• There is no consistency between the amount of use/analytical data for foods and beverages 477 
with usage information from the GNPD: high uncertainty. 478 

The approach described in Section 5.2.2. introduces different levels to the inclusion/exclusion of the 479 
consumption events based on percentage of products labelled to contain at least one sweetener within 480 
the corresponding sub-categories from GNPD. Possible uncertainties are identified as follows: 481 

i) FoodEx2 categories for which all eating occasions are always assumed to contain the sweetener: 482 
from low to high uncertainty depending on the food category. The uncertainty section should report an 483 
acknowledgement on the possible overestimation of the exposure estimates.  484 
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ii) FoodEx2 facets are used to identify eating occasions of foods containing sweeteners: from low 485 
to high uncertainty depending on the food category. The uncertainty section should report an 486 
acknowledgement on the possible underestimation of the exposure estimates when the food product 487 
contained the sweetener, but was not reported as a facet.  488 

 489 
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Abbreviations 523 

EC European Commission 

EFSA European Food Safety Authority 

EU European Union 

FAF Panel  EFSA Panel on Food Additives and Flavourings 

FCs Food Categories 

GNPD Global New Products Database 

LOD Limit of detection 

LOQ Limit of Quantification 

MoA Mode of Action 

MPL Maximum Permitted Level 

MSs Member States 

QS Quantum satis 

SOP Standard Operating Procedure 

SSD Standard Sample Description 
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Appendix A – Link between the FoodEx2 classification system and the 

food sub-categories used in Mintel GNPD 

Appendix B – Percentage of products within the food sub-categories 
used in Mintel GNPD labelled to contain at least one sweetener 

Appendix C – Food consumption statistics (consumers only) per country 
and age class (in g/day) 

Appendix D – Percentage of eating occasions and in quantity for which 
at least one relevant facet was reported 
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