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Background and Terms of reference 88 

Regulation (EC) No 1831/2003 establishes the rules governing the Community authorisation of 89 
additives for use in animal nutrition. Moreover, Regulation (EC) No 429/2008 provides detailed rules 90 

for the implementation of Regulation (EC) No 1831/2003 as regards the preparation and the 91 

presentation of applications and the assessment and the authorisation of feed additives.  92 

The Panel on Additives and Products or Substances used in Animal Feed (FEEDAP Panel) has adopted 93 
a series of guidance documents which aim at complementing Regulation (EC) No 429/2008 to support 94 

applicants in the preparation and submission of technical dossiers for the authorisation of additives for 95 

use in animal nutrition according to Regulation (EC) No 1831/2003.  96 

The European Food Safety Authority (EFSA) asked its FEEDAP Panel to: 97 

1. identify from the current guidance documents, those that need to be updated, taking into 98 
consideration the most recent scientific developments and the experience gained in the 99 

assessment of feed additives; 100 

2. update the guidance documents in need of revision accordingly; this activity can be conducted 101 
in different rounds of activities on the basis of the priorities identified and on the feasibility of 102 

the revision according the resources available; 103 

3. taking into account the sensitivity and the relevance of some of the guidance documents 104 
under revision and the entity of the revision itself (e.g. substantial or not), consider initiatives 105 

like preparatory info-sessions or public consultations of the draft guidance documents. The 106 

relevant comments received in either step will have to be considered and addressed if 107 

appropriate in the final version of the guidance documents. 108 

The first of the terms of reference was addressed by a statement of the FEEDAP Panel (EFSA FEEDAP 109 
Panel, 2016), in which it was identified the need to update most of the guidance documents that it 110 
produced and set priorities for this update. 111 

This output addresses the second and third terms of reference with regards to the update of the 112 
guidance documents dealing with the assessment of the safety of feed additives for the consumer. 113 

Scope of the guidance 114 

This guidance document is intended to assist the applicant in the preparation and the presentation of 115 
its application for authorisation of a feed additive, as foreseen in Article 7.6 of Regulation (EC) No 116 
1831/2003. This document does not substitute for the obligation of an applicant to comply with the 117 
requirements of Regulation (EC) No 1831/2003 and its implementing rules.  118 

This document provides guidance on how to assess the safety for the consumer. This guidance is 119 
divided in five sections. The introduction provides the principles of the assessment of consumer 120 
safety. A catalogue of studies that may be needed is provided in Section 2 while the requirements for 121 
the different additives are listed in Section 3. Section 4 describes how to derive a highest safe intake 122 
for the consumer based on the outcome of the above studies. The safety for the consumer is assessed 123 
by comparing the exposure of the consumer to residues in food products to this safe intake. Finally, 124 
Section 5 describes how to calculate MRLs, when needed. 125 

 Introduction 1.126 

The studies described in this guidance should be based on the additive for which authorisation is 127 
sought. As a principle, toxicological studies should be carried out with the active substance. However, 128 
when the active substance is present in a fermentation product, the fermentation product should be 129 
tested. The fermentation product tested must be identical to that to be used in the commercial 130 
product. Where an additive has multiple active components, each should be separately assessed for 131 
safety for consumers and then consideration given to potential interactions. Alternatively, when the 132 
components of a mixture cannot be fully identified/separated, the whole mixture should be assessed.  133 
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When data are provided in publications, evidence must be provided that the additive used in these 134 
studies is identical to that under application or, if not, would still allow conclusions on the additive 135 
under application to be made. For additives produced by fermentation this includes the production 136 
strain. 137 

Applicants should justify the omission from the dossier of any data or any deviations from the 138 
requirements detailed in this guidance. 139 

Data submitted should allow an assessment of the safety for consumers exposed to food derived from 140 
animals given feed or water containing the additive. This should consider: 141 

i) the metabolic fate and residues of the additive in the target species and laboratory animals, 142 

ii) the potential toxicity of the additive, 143 

iii) consumer exposure resulting from the consumption of food derived from animals exposed to 144 
the highest proposed use level of the additive.  145 

 146 

 Studies for the assessment of consumer safety 2.147 

2.1. Absorption, distribution, metabolism and excretion (ADME) and 148 

residue studies 149 

The aim of these studies is:  150 

i) to establish the metabolic fate of the active substance(s) in laboratory animals and the target 151 
species as a basis for its toxicological evaluation,  152 

ii) to identify and quantify residues (parent compound and metabolites) of toxicological relevance 153 
in edible tissues and products and select the marker residue when required, 154 

iii) to establish the kinetics of total residues and the marker residue in tissues/products. 155 

2.1.1. Absorption, distribution, metabolism and excretion (ADME) 156 

studies 157 

The studies should follow the principles described in the OECD guideline 417 for the testing of 158 
chemicals (toxicokinetics) as follows: ‘Studies examining the toxicokinetics of a chemical substance are 159 
conducted to obtain adequate information on its absorption, distribution, biotransformation (i.e. 160 
metabolism) and excretion. Basic ADME parameters determined from these studies will also provide 161 
information on the potential for accumulation of the test substance in tissues and/or products and the 162 
potential for induction/inhibition of biotransformation as a result of exposure to the test substance. 163 
Adequate toxicokinetic data will be helpful to support the further acceptability and applicability of 164 
quantitative structure-activity relationships, read-across or grouping approaches in the safety 165 
evaluation of substances. 166 

A radiolabelled test substance using 14C should be used for all mass balance and metabolite 167 
identification aspects of the study; however, if it can be demonstrated that mass balance and 168 
metabolite identification can be adequately evaluated using the unlabelled test substance, and the 169 
analytical specificity and sensitivity of the method used with non-radioactive test substance is equal to 170 
or greater than that which could be obtained with the radiolabelled test substance1, then, 171 
radiolabelled compound does not need to be used. Furthermore, other radioactive and stable isotopes 172 
may be used, particularly if the element is responsible for or is a part of the toxic portion of the 173 
compound. If possible, the radiolabel should be located in a core portion of the molecule which is 174 
metabolically stable (it is not exchangeable, is not removed metabolically as CO2, and does not 175 
become part of the one-carbon pool of the organism). Labelling of multiple sites or specific regions of 176 
the molecule may be necessary to follow the metabolic fate of the compound. A justification of the 177 

                                                           
1
 Chromatographic techniques couple to high resolution mass spectrometric methods 
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choice and the molecular position of the label should be given, its specific (radio)activity, 178 
(radio)chemical purity and stability described.’ 179 

2.1.1.1. ADME study in target animals 180 

A study should be performed on a limited number of animals (e.g. at least three per sex for chickens 181 
for fattening, three for dairy cows) administered orally a single dose of the active substance. The dose 182 
should correspond to the highest proposed use level in feed. Mass balance, absorption, distribution 183 
(plasma/blood, tissues), excretion (urine, bile, faeces, milk or eggs, expired air (i.e. 14CO2), excretion 184 
via gills, where appropriate), and bioavailability if appropriate, should be measured.  185 

Excreta (and plasma, if appropriate) should be collected for identification and quantitation of 186 
unchanged test substance and metabolites. Efforts should be made to identify all metabolites present 187 
at 5 % or greater of the administered dose and to provide a metabolic scheme for the test substance. 188 
Identification refers to the exact structural determination of components. 189 

Metabolic pathways are assumed to be similar within a species. Therefore, not each category within a 190 
species needs to be examined. For example: 191 

 If data for chickens for fattening are provided, no data are necessary for chickens 192 
reared for laying, and in case of laying hens only additional data for egg are required.  193 

 If data for calves for rearing are provided, no additional data for cattle for fattening is 194 
required (and vice-versa), and in case of dairy cows, only additional data for milk are 195 
required.  196 

 If data for pigs for fattening are provided, no studies for piglets or sows are required 197 
(and vice-versa). 198 

Metabolic pathways are also assumed to be similar between major and other physiologically similar 199 
species (Table 1). When data for a physiologically similar major species are not available, an indication 200 
of the metabolic pathway in the other species is required.  A comparison of metabolic profiles can be 201 
obtained through in vitro or in vivo studies.  202 

Table 1:  Major species and other physiologically similar species 203 

Major species  Other species 

Chickens for fattening other poultry for fattening (e.g., turkeys, ducks, geese, pheasants, quail, 
guinea fowl, ostrich)  

Laying hens  other birds kept for egg production (e.g., ducks, geese, pheasants, quail) 

Pigs other porcine species 

Calves or cattle other growing ruminants (e.g., sheep, goat, buffalo) at the corresponding 
developmental stage  

Dairy cows other dairy ruminants (e.g., goat, sheep, buffalo) 

Salmon or trout other fish 

 204 

2.1.1.2. ADME study in laboratory animals 205 

The purpose of these studies is to determine whether the metabolites to which the consumer will be 206 
exposed by consuming food products from animals fed with the additive are also produced by 207 
metabolism in the laboratory animals used in toxicological testing.  208 

The proximity of metabolism in the target animals and laboratory animals may be demonstrated by 209 
comparison of metabolic profiles established by in vitro or in vivo studies. 210 

If proximity cannot be established in vitro, then a metabolism study made with the laboratory animal 211 
is required. The laboratory animal species (and strain) used for the in vitro or in vivo comparative 212 
metabolism studies should be the same as used in toxicological studies to define the lowest no 213 
observed adverse effect level (NOAEL). 214 

If metabolic proximity is not given, the applicant should address by other means the relevance to 215 
consumer safety of the specific metabolite(s) produced in the target species. If metabolic studies are 216 
available in humans, these data should be taken into consideration.  217 
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2.1.1.3. In vitro studies  218 

Several questions concerning the metabolism of the substance may be addressed in in vitro studies 219 
using appropriate test systems. Fresh liver tissue slices, primary cell cultures from liver cells, freshly 220 
isolated hepatocytes and subcellular fractions (e.g. microsomes and cytosol or S9 fraction) from liver 221 
may be used to study possible metabolites. 222 

2.1.2. Residue studies 223 

The aim of residue studies is: (i) to determine total residues and (ii) to measure the marker residue of 224 
the active substance, in edible tissues and products at metabolic equilibrium and during withdrawal 225 
time. The marker residue is the residue selected for assay whose concentration is in a known 226 
relationship to total residues in tissues and products. Edible tissues are meat/flesh, liver, kidney, fat 227 
(skin plus fat for poultry); products are milk, eggs and honey. The measurement of the active 228 
substance and its major metabolite(s) in excreta (urine, faeces, bile), edible tissues and products 229 
should be performed (see 2.1.1.1). Depending on structural alerts or toxicological considerations, the 230 
measurement of minor metabolites in tissues and products could be necessary. Consideration should 231 
also be given to the amount and nature of non-extractable residues in edible tissues/products 232 
(covalently-bound residues or incorporation into physiological body constituents such as fatty 233 
acids/lipids, carbohydrates or amino acids/proteins).  234 

The marker residue should be selected and the ratios marker to total residues should be given for 235 
edible tissues and products, if appropriate. Where appropriate, metabolites of toxicological significance 236 
should also be measured. 237 

The dose applied should correspond to the highest dose proposed for use and should preferably be 238 
administered via feed or water for drinking to animals until metabolic equilibrium (by default, until 239 
plasma steady state) is reached. 240 

For those additives in which the consequences of the rate of depletion on residue concentration are 241 
needed (e.g., when maximum residue limits (MRLs) are considered necessary), residues in tissues 242 
should be measured at additional sampling points after withdrawal (preferably three), spaced 243 
according to the rate of depletion from tissues. In milk or eggs, residues should be measured on at 244 
least three consecutive days.  245 

Two types of studies are in principle required: 246 

2.1.2.1. Total residue study 247 

A study of total residues should be made with the labelled active substance, administered until 248 
metabolic equilibrium in tissues is reached. The minimum number of healthy animals selected at each 249 
time point is: four for cattle (including cows), pigs and related minor species; six for poultry (including 250 
laying birds) and related minor species and rabbits, and ten for salmonids and other aquatic species. 251 
Sex distribution should be considered. For poultry species, age/body weight of the birds used for this 252 
study should reflect approximately the middle of the production period. The whole radioactivity should 253 
be measured in all edible tissues and products in metabolic equilibrium (morning and evening milk for 254 
three consecutive days; all eggs laid in three consecutive days). The parent compound and identified 255 
metabolites (see 2.1.1.1) should be determined in edible tissues and products. The marker residue 256 
should be selected from this study, and the ratios marker to total residues should be established. 257 

2.1.2.2. Marker residue study 258 

The same numbers of animals as listed under 2.1.2.1 should be used for tissue sampling. Minimum 259 
numbers of product samples per day are for milk eight (pooled morning and evening samples), for 260 
eggs ten, for honey eight (one per hive). The samples should be collected at the end of the marker 261 
residue study. The minimum duration of the studies should be 28 days, for animals for fattening for 262 
the 28 days prior to slaughter. Measurements of the marker residue concentration should use a 263 
validated analytical method with sufficient sensitivity. 264 

2.1.3. Relevance of residues to safety assessment 265 
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As a first approach, total residues measured in edible tissues and products from target animals 266 
administered the (radio)labelled active substance are considered of toxicological relevance. 267 

In a second step, toxicological relevant residues could be derived from total residues by discounting, 268 
on a quantitative basis: 269 

- the labelled fraction incorporated into physiological endogenous compounds and 270 

- metabolites with evidence of a reduced toxicological relevance with regard to the parent 271 
compound.  272 

Identification of toxicologically relevant metabolites can make use of structural alerts. 273 

2.2. Toxicological studies  274 

The safety of the additive is assessed on the basis of the toxicological studies performed in vitro and 275 
in vivo on laboratory animals.  276 

The basic set of toxicological studies includes studies on: 277 

(1) genotoxicity 278 

(2) sub-chronic oral toxicity 279 

This may be augmented as necessary by studies on: 280 

(3) chronic oral toxicity 281 

(4) reproduction toxicity including prenatal developmental toxicity 282 

(5) carcinogenicity 283 

Further studies providing additional information necessary for the assessment of the safety of the 284 
active substance and its residues should be conducted if there is any reason for concern. This could 285 
include, in vitro and in silico studies (e.g., read-across among substances with similar chemical 286 
substances) to improve understanding of toxicity mechanisms and to compare the toxicity of parent 287 
substance with its metabolites. 288 

Toxicological studies on particular metabolites may be necessary if metabolic proximity cannot be 289 
demonstrated between the target species and the laboratory test species. If toxicological data are 290 
available from studies in humans, these should be taken into consideration. 291 

2.2.1. Genotoxicity studies  292 

To identify active substances and, if appropriate, their metabolites and degradation products with 293 
mutagenic and genotoxic properties, a selected combination of different genotoxicity tests should be 294 
carried out. The in vitro tests should be performed with and without mammalian metabolic activation 295 
system and the compatibility of the test material with the test system should be taken into account.  296 

The following two in vitro tests are recommended as the first step (EFSA Scientific Committee, 2011):  297 

- a bacterial reverse mutation test  (OECD guidance 471), and   298 

- an in vitro mammalian cell micronucleus test (OECD guidance 487).   299 

This combination of tests fulfils the basic requirements to cover the three genetic endpoints with the 300 
minimum number of tests; the bacterial reverse mutation assay covers gene mutations and the in 301 
vitro micronucleus test covers both structural and numerical chromosome aberrations.  302 

Consideration should be given to whether specific features of the test substance might require 303 
substitution or integration of one or more of the recommended in vitro tests with other in vitro or in 304 
vivo tests in the basic battery. In the event of positive results from the in vitro battery, all the 305 
available relevant data on the test substance should be reviewed, and where necessary, an 306 
appropriate in vivo study (or studies) should be conducted to assess whether the genotoxic potential 307 
observed in vitro is expressed in vivo. 308 

The following in vivo tests are recommended as follow-up studies:  309 
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- a  mammalian erythrocyte  micronucleus test (OECD guideline 474),  310 

- a transgenic rodent somatic and germ cell gene mutation assays (OECD guideline 488), 311 
and  312 

- an in vivo Comet assay (OECD guideline 489).   313 

The in vivo micronucleus test covers the endpoints of structural and numerical chromosomal 314 
aberrations and is an appropriate follow-up for in vitro clastogens and aneugens. There may be 315 
circumstances in which an in vivo mammalian bone marrow chromosome aberration test (OECD 316 
guideline 475) may be an alternative follow-up test. 317 

In the in vivo genotoxicity studies, in case of negative results, it is important that evidence of target 318 
cell exposure is obtained and it may be necessary to consider other relevant tissues (e.g., site of 319 
contact tissues for highly reactive substances which are not systemically available).  320 

Transgenic rodent assays can detect point mutations and small deletions and are without tissue 321 
restrictions. The in vivo Comet assay is considered a useful indicator test in terms of its sensitivity to 322 
substances which cause gene mutations and/or structural chromosomal aberrations and can be 323 
applied to many target tissues. In order to reduce the number of animals used, a single rodent study 324 
combining the analysis of different end-points (e.g., micronucleus and comet assay) may be 325 
considered. 326 

In specific situations the use of other studies (e.g., mechanistic studies) may be considered in order to 327 
define the in vivo genotoxic potential of a substance. 328 

2.2.2. Subchronic oral toxicity studies 329 

To investigate the sub-chronic toxic potential of the active substance, at least one study on a rodent 330 
species must be submitted with a duration of at least 90 days. If the information from a rodent study 331 
is not a suitable basis for consumer risk assessment, a further study in a non-rodent species may be 332 
required. The test item must be administered orally (preferably incorporated into the diet) with at 333 
least three levels in addition to a control group to obtain a dose response. The highest dose used 334 
should normally be associated with evidence of adverse effects. The lowest dose level should not 335 
produce any evidence of toxicity. 336 

Protocols for these studies should comply with the OECD guidelines 408 (rodents) or 409 (non-337 
rodents). 338 

2.2.3. Chronic oral toxicity studies  339 

Based on the results of the basic set of studies, there could be an indication to perform a chronic oral 340 
study, which should be performed in at least in at least one species, and should be of at least 12 341 
months’ duration. The species chosen should be the most appropriate on the basis of all available 342 
scientific data, including the results of the 90-day studies. The default species is the rat. If a second 343 
study is necessary, another rodent or a non-rodent mammalian species should be used. The test item 344 
must be administered orally (preferably incorporated into the diet) with at least three dose levels in 345 
addition to a control group to obtain a dose response. 346 

Protocols for these studies shall comply with the OECD guideline 452. 347 

2.2.4. Carcinogenicity studies 348 

If there are indications, from previous tests and/or read-across, of a potential tumorigenic effect of 349 
the test substance, either from genotoxic or non-genotoxic mechanisms, a carcinogenicity study 350 
should be performed. Investigations can be made by a combined chronic toxicity/carcinogenicity study 351 
OECD guideline 453 or by a carcinogenicity study according to OECD guideline 451. 352 

2.2.5. Reproduction toxicity studies  353 

If there are indications, from previous toxicity studies and/or read-across, of a potential effect of the 354 
test substance on the reproductive system, studies of reproductive function must be carried out. 355 
These studies comprise: 356 

http://www.efsa.europa.eu/efsajournal
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(1) a reproductive toxicity study in one species; and 357 

(2) prenatal developmental toxicity studies in two species.  358 

The test item must be administered orally (preferably incorporated into the diet) at least at three 359 
levels in addition to a control group to obtain a dose response. 360 

2.2.5.1. Reproduction toxicity study 361 

Protocols for the reproduction toxicity studies should comply with OECD Guideline 416 (two-362 
generation reproduction toxicity) or 443 (extended one generation reproductive toxicity study).  363 

2.2.5.2. Prenatal developmental toxicity studies  364 

The objective is to detect any adverse effects on the pregnant female and the development of the 365 
embryo and foetus as a result of exposure through the gestation period. The preferred species are rat 366 
and rabbit. If a study on one of the species shows adverse effects on the progeny in the absence of 367 
maternal toxicity there is no requirement to perform a study in a second species. 368 

Protocols should be in line with OECD Guideline 414. 369 

2.2.6.  Other studies 370 

Further studies should be conducted if there are reasons for concern not covered by the studies listed 371 
above (e.g., if the pharmacodynamic properties of the active substance are such that there is a 372 
potential for effects on particular organs or functions of the organism). Such studies may include 373 
examination of pharmacological effects, effects in juvenile (prepubertal) animals, immunotoxicity, 374 
neurotoxicity (including developmental neurotoxicity) and/or endocrine-mediated effects.  375 

 Study requirements for different additives 3.376 

For some additives (Section 3.1), safety for the consumer can be presumed without the need for 377 
specific information. For all other additives, the number and type of studies needed to establish the 378 
safety of the additive for the consumer will depend on the nature and use of the additive. 379 

3.1. Additives for which no safety studies are required 380 

No studies concerning the safety of use of the additive for the consumers (ADME, residue and 381 
toxicological studies) are required for:  382 

 additives for which no significant amounts of the active substance(s) or relevant metabolites 383 
or the active agent(s) are present in the feed at time of feeding. 384 

 additives for which evidence exists that the substance (and potential metabolites/degradation 385 
products) is not significantly absorbed in the target animal except additives with a measurable 386 
fraction of nanoparticles. 387 

 microorganisms considered by EFSA to qualify for the Qualified Presumption of Safety (QPS) 388 
approach to safety assessment or when its biology is sufficiently well known to allow 389 
pathogenic/toxigenic strains to be excluded by direct testing.2 390 

 enzymes and amino acids produced by microorganisms considered by EFSA to qualify for the 391 
QPS approach to safety assessment. 392 

 enzymes and amino acids produced by genetically modified microorganisms for which the 393 
recipient strain is considered by EFSA to qualify for the QPS approach to safety assessment 394 
and for which the molecular characterisation of the event does not  give rise to concern.  395 

 enzyme preparations for which there is evidence that low molecular weight material (below 396 
10000 Da) has been removed from the product. 397 

                                                           
2  For substances for reduction of the contamination of feed with mycotoxins based on QPS micro-organisms, the effects of the 

metabolites/degradation products on consumer safety should be studied. 
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 silage additives where it can be demonstrated that the active substance(s) and agent(s) occur 398 
as normal constituents of silage and use of the additive does not substantially increase their 399 
concentration compared to silage prepared without use of the additive (i.e. where there is no 400 
substantial change in exposure). 401 

 food additives for which an acceptable daily intake (ADI) is not specified or which are 402 
authorised or approved as components of foodstuffs in the European Union without any 403 
restriction provided that the use as feed additive would not lead to a pattern of metabolites 404 
different from that of the species (laboratory animals, humans) used to assess the safety of 405 
the additive in food. 406 

3.2. Additives for which a restricted set of safety studies is required 407 

3.2.1. Absorption, distribution, metabolism and excretion (ADME)  408 

No ADME studies are required if: 409 

 the active component(s) of the additive consists only of microorganisms, enzymes; or 410 

 if the active substance(s) is naturally present in significant amounts in food or feedingstuffs or 411 
the substance as absorbed is a normal constituent of body fluids or tissues; or  412 

 for nutritional additives; or 413 

 in minor species for which these data are available for physiologically similar species (Table 414 
1); or 415 

 in minor terrestrial species if data are available from three major terrestrial species (cattle, 416 
pigs and chicken). 417 

ADME studies are required for all substances not exempted above.  418 

3.2.2. Residue studies  419 

No residue studies are required if: 420 

 the active component(s) of the additive consists only of microorganisms, enzymes or amino 421 
acids; or 422 

 the additive is intended to be used in: 423 

o minor species covered by Table 1, if metabolic similarity with a major species is given 424 
or demonstrated, 425 

o horses, if the residue pattern and distribution in a major ruminant and pigs are 426 
comparable, 427 

o all other food-producing animals (including rabbits), except fish, if the residue pattern 428 
and distribution in cattle, pigs and chicken are comparable,  429 

provided that the concentration of the additive in feed of the minor and major species are 430 
similar. 431 

For the following substances, the requirement for residue data is limited to marker residue (section 432 
2.1.2.2) concentrations comparing the tissue/products levels in an untreated group and in the group 433 
supplemented with the highest dose proposed without a withdrawal time: 434 

 substances which are a natural constituent of body fluids or tissues or are naturally present in 435 
food or feedingstuffs if the use of the additive substantially increases the intake or tissue 436 
retention; 437 

 for colourants which add colour to food of animal origin; 438 

 ‘vitamins, pro-vitamins and chemically well-defined substances, having similar effect’ that 439 
have a potential for accumulation in the body; 440 

 ‘compounds of trace elements’ not already authorised;  441 

http://www.efsa.europa.eu/efsajournal


Guidance on the safety of feed additives for consumers  
 

 

 
www.efsa.europa.eu/efsajournal 12 EFSA Journal 20YY;volume(issue):NNNN 
 

 additives already authorised in food for which an health based guidance value is established. 442 

A complete set of residue studies are required for all substances not exempted above. 443 

3.2.3. Toxicological studies 475 

Toxicological studies are not required for: 476 

 non xenobiotic chemicals produced by fermentation separated from the crude fermentation 477 
medium and highly purified (as a guide <1% of unidentified material on a dry matter basis). 478 

Toxicological studies are required for all additives not exempted above. 479 

 For microorganisms and fermentation products a basic set of toxicity studies should be 480 
provided consisting of genotoxicity/mutagenicity tests and a subchronic (90 day) oral toxicity 481 
study.  482 

 For xenobiotic substances (defined as chemicals which are not a natural component of the 483 
organism exposed to them), the basic set of toxicological studies, augmented as appropriate 484 
by other studies (see section 2.2).  485 

In addition to the above, for substances for reduction of the contamination of feed by mycotoxins that 486 
modify the chemical structure of mycotoxins the following should be considered: 487 

 The mycotoxin metabolites/degradation products derived from the mycotoxin should be 488 
identified.  489 

 Any major metabolite(s)/degradation products(s) of the mycotoxin should be examined for 490 
genotoxicity and for toxicity after oral administration and then compared to that of the parent 491 
mycotoxin. The end-points selected should include mycotoxin-specific effects, if appropriate.  492 

3.3. Additives for which a complete set of safety studies are required 493 

For all additives not exempted above, a complete set of studies listed under Section 2 should be 494 
provided. 495 

For coccidiostats and histomonostats (and potentially other additives), the data set submitted should 496 
contain the elements necessary for establishing risk management tools as MRLs and withdrawal 497 
periods. 498 

 Assessment of consumer safety 4.499 

4.1. Determination of a safe dose  500 

The safe dose is derived from the dose response of toxicological or pharmacological effects and 501 
usually expressed as a no observed adverse effect level (NOAEL)3 as mg per kg body weight per day. 502 
Where only a lowest observed adverse effect level (LOAEL) is available or the distance between the 503 
dose levels tested is large, a benchmark dose (e.g. BMDL10) should be calculated instead.  504 

In general, the benchmark dose (BMD) approach can be used to derive a value which can substitute 505 
for a NOAEL. It makes extended use of dose-response data and provides a quantification of the 506 
uncertainty and variability in the dose-response data. For details on how to apply the BMD approach 507 
see the EFSA guidance on Use of the benchmark dose approach in risk assessment (EFSA, 2009) 508 

The overall NOAEL used for the risk characterisation of the substance is selected from the results of all 509 
the studies available. In principle, the lowest NOAEL should be taken. Any deviation from this principle 510 
should be fully justified. All findings from previous sections together with all other relevant published 511 
data (including any relevant information on the effects of the active substance on human) and, where 512 
appropriate, information on chemicals having a closely related chemical structure should be taken into 513 
consideration. 514 

                                                           
3 For the purpose of determining consumer safety, the NOAEL from toxicological studies and the no observed effect level 

(NOEL) from pharmacological studies are used in an equivalent manner.  
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4.2. Highest safe intake 515 

The highest safe intake is given by health based guidance value (e.g., ADI, UL) based on the outcome 516 
of toxicological studies and applying an appropriate uncertainty factor. The health based guidance 517 
value (mg of active substance per kg body weight per day) is derived by dividing the selected 518 
reference point (e.g., NOAEL, BMDL10, LOAEL) by an appropriate uncertainty factor (UF).  519 

The UF used to determine the ADI of an active substance should take into consideration the nature of 520 
the biological effects and the quality of the data used to identify the NOAEL. The overall default UF of 521 
100 (10x10 for inter and intra species extrapolation) is normally used in calculating the ADI from 522 
laboratory animal data provided that the toxicological package consists at least of genotoxicity studies, 523 
a chronic study and reproduction studies. If the NOAEL of a subchronic study has to be used in place 524 
of that of a chronic study, an additional UF of 2 should be applied (EFSA Scientific Committee, 2012). 525 
Higher factors might be applied in order to account for additional sources of uncertainty in the data or 526 
when the NOAEL is set on the basis of a particularly critical endpoint, such as prenatal development 527 
toxicity or endocrine disruption. When data on the active substance are available for humans a lower 528 
uncertainty factor (≤10) may be used. 529 

The use of an ADI for assessing consumer safety of feed additives normally requires that the 530 
consumer of food derived from treated animals is exposed to a pattern of residues comparable to that 531 
formed in the laboratory animal used for deriving that ADI. If metabolic proximity between the 532 
laboratory animal used for deriving the ADI and the target species cannot be demonstrated, additional 533 
studies with the metabolites specific to the target species should be done.   534 

For some additives (e.g., nutritional additives) it may be more appropriate to base the safety 535 
assessment on the UL. This is defined as the maximum level of total chronic daily intake of a nutrient 536 
(from all sources) judged (by national or international scientific bodies) to be unlikely to pose a risk of 537 
adverse health effects to consumers or specific groups of consumers. 538 

In the case of an additive which is neither genotoxic nor genotoxic and carcinogenic and for which a 539 
health based guidance value cannot be established, the margin of safety approach may be used to 540 
conclude whether or not there would be a risk at the proposed maximum use level (EFSA ANS Panel, 541 
2012). The margin of safety is calculated as the ratio between the lowest NOAEL usually from a 90 542 
day subchronic toxicity study and the dietary exposure of consumers to the toxicologically relevant 543 
residue.  544 

4.3. Consumer exposure  545 

4.3.1. Consumption data 546 

Consumption of edible tissues and products as derived from the EFSA Comprehensive European Food 547 
Consumption Database4 (Comprehensive Database) will be used to assess exposure to residues from 548 
the use of feed additives in different EU countries, age classes and special population groups. 549 

The Comprehensive Database provides a compilation of existing national information on food 550 
consumption at individual level. Details on how the Comprehensive Database is used are published in 551 
the Guidance of EFSA (EFSA, 2011). For each EU country and age class only the latest survey 552 
available in the Comprehensive Database will be used. Within the dietary studies, subjects are 553 
classified in different age classes as follows: 554 

 Infants: < 12 months old 555 

 Toddlers: ≥ 12 months to < 36 months old 556 

 Other children: ≥ 36 months to < 10 years old 557 

 Adolescents: ≥ 10 years to < 18 years old 558 

 Adults: ≥ 18 years to < 65 years old 559 

 Elderly: ≥ 65 years to < 75 years old 560 

                                                           
4
 http://www.efsa.europa.eu/en/datexfoodcdb/datexfooddb 
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 Very elderly: ≥ 75 years old 561 

Whereas the residue data reported for feed additives refer to the raw agricultural commodities (RAC), 562 
the Comprehensive Database includes consumption data for foods as consumed, such as composite 563 
foods (e.g. pizza) and other single foods or ingredients (e.g. cheese). In order to match those 564 
consumption data with the available residue data for feed additives, the consumption data reported in 565 
the Comprehensive Database has been converted into RAC equivalents. This involved identification 566 
and quantification of the single ingredients present in each composite food, and a subsequent 567 
conversion of these single ingredients into their RACs by means of conversion factors, where relevant. 568 
For assessing the exposure to feed additives, the following list of commodities will be considered 569 
relevant: meat, fat, liver, other offals (including kidney), milk, eggs, honey, fish and seafood. 570 

4.3.2. Occurrence and residue data 571 

The dossier should contain all relevant occurrence/residue data which allow the assessor to estimate 572 
the total relevant occurrence/residues in the food commodities listed above (i.e. the arithmetic mean 573 
plus 2 standard deviations or the highest single value in case of less than six animals) resulting from 574 
the use of the additive as described by the applicant.  575 

For additives intended for multi-species use, the value for the species with the highest concentration 576 
of residues in a given tissue will be taken as representative for that specific tissue. 577 

The residue concentration in kidney will be applied to other offals intake, in case of poultry that of 578 
skin fat to fat intake. 579 

4.3.3. Exposure methodology 580 

Depending on the nature of the health based guidance derived, either a chronic or acute exposure 581 
assessment may be required. 582 

For chronic exposure assessments, dietary surveys with only one reporting day per individual will not 583 
be considered as they are not adequate to assess repeated exposure. For each individual, the total 584 
relevant residues will be combined with the average daily consumptions of the corresponding food 585 
commodities, and the resulting exposures per food will be summed in order to obtain total chronic 586 
exposure at individual level (standardised by using the individual body weight). The mean and the 587 
higher percentile (usually the 95th percentile) of the individual exposures will be subsequently 588 
calculated for each dietary survey and each age class separately. 589 

As opposed to the chronic exposure assessments, acute exposure will be assessed for all dietary 590 
surveys available and will be carried out for each RAC value separately. In this case, the total relevant 591 
residue for the commodity under assessment will be combined with the total corresponding 592 
consumption within each single day. The higher percentile (usually the 95th percentile) exposures 593 
based on the consuming days only will be calculated for each food commodity, dietary survey and age 594 
class separately. In case the exposure assessment reveals more than one food commodity 595 
approaching the health based guidance value alternative scenarios including addition of acute 596 
exposures within a single day may additionally be envisaged.   597 

A web-based tool will be made available by EFSA, supporting assessors in the calculation of chronic 598 
and acute exposure estimates according to the above methodology. 599 

4.3.4. Outcome of the assessment 600 

If the highest proposed feed concentration of an additive would result in a consumer exposure 601 
exceeding the highest safe level, measures to reduce consumer exposure should be taken. These 602 
measures could consist of a reduction of the proposed feed concentration of the additive and/or the 603 
introduction of a withdrawal period and maximum residue limits, if necessary. 604 

 MRLs and withdrawal period  5.605 

Where the levels of residues of an additive in food from animals fed with that additive might have a 606 
adverse effect on human health, setting of MRLs for the active substance or for its metabolites in the 607 
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relevant foodstuffs of animal origin and a withdrawal period may be needed. MRLs are generally not 608 
considered necessary if a withdrawal time is not required. 609 

Maximum residue limit means the maximum concentration of residue (expressed as mg marker 610 
residue per kg of edible wet tissue or product) which may be accepted by the European Union to be 611 
legally permitted or recognised as acceptable in food. It is based on the type and amount of residue 612 
considered to be without any toxicological risk for human health as expressed by a health based 613 
guidance value. In principle, an MRL cannot be set in the absence of such a value.  614 

The validity of the MRLs with respect to the exposure of consumers to total residues will be evaluated 615 
using the approach as described in Section 5.1 (Figure 1).  616 

For certain additives, residues could arise below the MRL values in milk, eggs or meat which could 617 
nonetheless interfere with food quality in particular food processing procedures. For such additives, it 618 
may be appropriate to consider a “maximum (food product) processing compatible residue” (MPCR) in 619 
addition to establishing MRL values. 620 

The withdrawal time comprises the period after cessation of the administration of the additive which is 621 
necessary to enable the residue levels to fall below the MRLs. An experimental six hour withdrawal is 622 
considered a practical zero day withdrawal. 623 

5.1. Calculation of MRLs  624 

Individual MRLs will ideally be set for the different tissues or products of target animal species. The 625 
individual MRLs in different tissues/products will reflect the depletion kinetics and variability of the 626 
residue levels within those tissues/products in the animal species. Variability is normally reflected by 627 
using the 95% confidence limit of the mean. If the confidence limit cannot be calculated due to low 628 
number of samples, the highest individual value should be taken instead. 629 

Table 2:  Definitions used in deriving an MRL  630 

i-j Individual tissues/products (liver, kidney, muscle, skin + fat, milk, eggs) at different times 

MRLi-j Maximum residue limit in tissues/products (mg marker substance/kg) 

TRC
i-j
 Total residue concentration in individual tissues/products (mg/kg) 

MRC
i-j 

 Marker residue concentration for individual tissues/products (mg/kg) 

RMTR
i-j 

 Ratio MRCi-j to TRCi-j for individual tissues/products 

DITR
 
 

Dietary intake of total residues (mg/kg body weight per day) 

Calculation follows Section 2.3 (consumer exposure) by the use of a web-based tool provided 

by EFSA
 
 

DITRM
 
 

Dietary intake of total residues (mg/kg body weight per day) calculated from MRLs of individual 

tissues/products divided by RMTR 

Calculation follows Section 2.3 (consumer exposure) by the use of a web-based tool provided 

by EFSA 

Deriving a MRL is an iterative process which is summarised in Figure 1.  631 
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 632 

 633 

Figure 1:  Rational for setting MRLs 634 

The different steps are the following: 635 

i) select the minimum withdrawal time for which the exposure (DITR) is below the health based 636 
guidance value. If that value is exceeded at each withdrawal time for which data are 637 
available, a new data set should be generated using a longer withdrawal time or lower dietary 638 
concentrations of the additive.  639 

ii) for all tissues/products, calculate the ratios marker vs. total toxicologically relevant 640 
metabolites corresponding to the withdrawal selected in step i). Ideally, the ratio values will 641 
be in the same range (similar) for all withdrawal times. In cases where a full data set is not 642 
available because values fall below the limit of detection an extrapolation of RMTR may be 643 
acceptable. 644 

iii) Where the marker residue represents a major fraction of total residues and as TRCs and MRCs 645 
are determined in separate experiments, TRCs may appear to be lower than MRCs which 646 
leads to ratios >1. In that case MRCs will be considered as the reference and TRCs back 647 
calculated using the RMTR from another experiment, in which TRCs and MRCs have been 648 
measured. 649 

iv) considering the MRCs measured in the different tissues/products (including 2 standard 650 
deviations or the highest values where a reduced number of animals is available as a guide), 651 
and taking into consideration the limit of quantification of the analytical method of the marker 652 
residue in the different tissues/products, select a first set of MRL values. 653 

v) check whether the DITRM obtained from the proposed MRLs is below the health based 654 
guidance value and close to the DITR. If the health based guidance is exceeded, then a set of 655 
lower MRLs should be selected and the comparison repeated. 656 

Compatibility with the health based guidance value? 

MRLs retained 

(if > 3  limit of quantification analytical method) 

New choice of MRL values (lower) 

(review of withdrawal time) 

Marker residue 

levels in edible tissues and products  

(at same withdrawal time) 

Ratios 
Marker residue vs. total residue in 

different tissues and products 

Total residues of toxicological concern 
levels in edible tissues and products 

(at the withdrawal time compatible with the 
health based guidance value) 

MRL values 

 (specific for each tissue and product) 

 selected according to marker residue 

levels 

Theoretical consumer exposure where 

MRLs apply to all tissues and products 

NO 

YES 
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In all cases, an analytical method of sufficient sensitivity must be available before MRLs can be set. 657 
The limit of quantification of the method should be at least three times lower than the MRL. 658 

5.2. Existing MRLs 659 

Where MRLs for an active substance are in force within EU (e.g., Regulation (EC) No 37/2010)5, the 660 
assessment of the safety of the additive for the consumer is based on:  661 

 a verification that the toxicological data set submitted or retrieved from the updated scientific 662 
literature would not modify the health based guidance value on which the MRL is based,  663 

 a marker residue study performed with the additive at the highest proposed use level.  664 

If the concentration of residues in tissues and products is above the existing MRLs, the conditions of 665 
use of the additive (e.g., withdrawal time, dose) should be reconsidered.  666 

5.3. Extrapolation of MRLs  667 

Provided that the levels of the additive in the feed of the minor and major species are essentially 668 
similar, MRLs for the different edible tissues and products can be extrapolated: 669 

 within physiologically similar species (see Table 1). This would not exclude the setting of 670 
lower MRLs for minor species based on the outcome of residue studies. 671 

 to horses when MRLs for a major ruminant and pigs exist.  672 

 to all other minor species of food-producing animals (including rabbits) except fish if identical 673 
MRLs were derived in tissues of cattle, pigs and chicken.  674 
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Glossary  723 

Active agent:  Any microorganism intended to be used as a feed additive or in the 724 
manufacture of a feed and that provides the intended effect. 725 

Active substance:  Any substance or mixture of substances intended to be used as a feed additive 726 

or in the manufacture of a feed additive and that provides the intended effect. 727 

Feed additive:  Substances, microorganisms or preparations other than feed materials and 728 

premixtures which are intentionally added to feed or water in order to perform 729 

one or more functions mentioned in Article 5.3 of Regulation (EC) No 730 
1831/2003. 731 

Marker residue: The residue selected for assay whose concentration is in a known relationship 732 

to total residues in tissues and products, ideally constant during depletion. 733 

Target tissue(s): The edible tissue(s) selected to monitor for residues in the target animals, 734 

including, where appropriate, milk or eggs. 735 

Tolerable upper 736 
intake level (UL):  Maximum level of total chronic daily intake of a nutrient (from all sources) 737 

judged (by national or international scientific bodies) to be unlikely to pose a 738 

risk of adverse health effects to consumers or specific groups of consumers 739 

Withdrawal period:  The withdrawal time comprises the period after cessation of the administration 740 

of the additive which is necessary to enable the residue levels to fall below a 741 

level which does not pose a risk to consumers.  742 

Xenobiotic:  Chemicals which are not a natural component of the organism exposed to 743 

them. Physiological substances whose use results in much higher 744 

concentrations than usual in the organism exposed to them may be treated as 745 
xenobiotics. 746 

Abbreviations 747 

ADI Acceptable daily intake 748 

ADME Absorption, distribution, metabolism and excretion 749 

BMD Benchmark dose 750 

BMDL10 Benchmark dose level 10 751 

DITR Dietary intake of total residues 752 

DITRM Dietary intake of total residues (calculated from proposed) MRLs  753 

LOAEL Lowest observed adverse effect level 754 

MRC Marker residue concentration 755 

MRL Maximum residue level 756 

MOS Margin of safety 757 

MPCR Maximum (food product) processing compatible residue 758 

NOAEL No observed adverse effect level 759 

OECD Organisation for economic cooperation and development 760 

QPS Qualified presumption of safety 761 

RMTR Ratio marker to total residues 762 
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TRC Total residue concentration 763 

UF Uncertainty factor 764 

UL Tolerable upper intake level 765 

 766 
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