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Abstract 

Microplastics (MPs) are a widespread environmental pollutant and their 

presence in food is reported. However, abundance and characteristics of 

MPs, such as polymeric identity and size distributions, have not yet been 

comprehensively scrutinized in the dietary context. In this work, we 

reviewed present data on MPs with respect to 13 food and drink categories. 

We found that the number of papers does not reflect dietary habits, with 

papers on seafood being overrepresented. This is presumably due to filter-

feeding marine animals being expected to accumulate higher MP numbers. 

Although most works so far have focused on seafood as a probable major 

source of MPs in our diet, we point out the relevance of fruit and vegetables 

and grains which yield the highest estimated daily intake. The summed total 

daily intake of MPs was estimated to range between 7.7∙10-3 and 3.8∙108, 

with the median value of 721 #MPs/kg of bw/day. The polymeric identity of 

MPs in food roughly follows production proportions, with PE, PET and PP 

being the most popular. The influence of the chosen analytical technique on 

the results was pronounced in some food categories (fruit and vegetables, tap 

and bottled water). Finally, we provide a set of recommendations for future 

research on MP exposure from food. 
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6.1. Introduction 

The ongoing growth in plastic production, widespread single-use 

applications and lack of efficient waste management have led to a steep 

increase in amounts of plastic litter present in the environment [1,2]. 

Microplastics (MPs) are small plastic particles (<5 mm) [2–4], either 

produced on purpose (primary MPs) or, in majority, resulting from 

degradation of plastic products (secondary MPs) [4,5].  

There is increasing concern of MP potential effects on human health since 

MPs accumulate through the food chain to higher trophic levels ultimately 

affecting humans [6–10]. Since these particles are omnipresent, both in 

(ground)water and soil, they can be absorbed by plant and animal tissues 

[11–13]. Plastic mulch films used in agriculture [13] as well as plastic food 

packaging [13–15] have been suggested as source of MPs. Recent studies 

indicate the presence of MPs in various food samples [16,17]. Detection of 

MPs in human stool provides evidence that these particles are indeed 

ingested and can traverse the gastrointestinal (GI) tract [18,19], raising 

concerns about their potential impact on human health [4,20]. Furthermore, 

the MP presence in various tissues of the human body has also been 

demonstrated [21–25].  

While it is widely acknowledged that humans are exposed to MPs, the extent 

and variability of MP exposure concentrations and intake rates on a global 

scale remain uncertain. These uncertainties have led to considerable debate 

regarding the potential health risks posed by micro- and nanoplastics [2], 

though the standard strategies for a thorough risk assessment have not been 

applied yet [26]. To date, several studies have conducted human exposure 

assessments for MPs by estimating total intake from various sources 

deterministically [9,27–29].  

However, a significant limitation of these studies is the discrepancies in the 

databases used, stemming from differences in MP definitions and analytical 

techniques [28]. Conventional detection methods, encompassing sampling, 

separation, and detection processes, often result in incomparable data due to 

the lack of standardization. Difficulties in MP analysis include i) expected 

great variety of particle properties (polymeric identity, size, shape, 

degradation state), ii) low concentrations, demanding robust instrumentation, 

iii) complex sample matrix, demanding advanced sample treatment, 

iv) omnipresence of MP pollution, likely to contaminate the samples and to 

cause false positive results [30]. Although efforts have been made to address 

these discrepancies, the methods used may still fail to accurately estimate 

MPs from different size ranges, thus inadequately representing the full 

spectrum of MP intake. Moreover, use of average exposure rates may not 

adequately capture the distribution of global MP intake rates, asserting that 
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the data pertaining to MP ingestion is difficult to compare due to its 

incompleteness and insufficiency, hindering a reliable assessment. 

Here, we aim at a comprehensive exploration of human exposure to MPs 

from food and drink. After extrapolating collected datapoints to a common 

size range of 1-5000 μm, thus covering the whole MP definition [31,32], we 

focus on estimating the daily oral intake of MPs with respect to different 

food matrices and different polymers, including, for the first time, the most 

commonly eaten foods, such as meat, grains, fruit and vegetables. We 

explore how the quality of the protocol and analytical techniques used 

influence the obtained results, both for number- and mass-based analysis. We 

also identify the knowledge gaps and challenges in quantifying the exposure 

and suggest directions in the future research on MPs in food.  

6.2. Methods 

6.2.1. Data collection and categorization 

Systematic literature search was conducted using Google Scholar and 

Scopus. Search terms included “plastic” AND “detection” followed by terms 

relating to food in different combinations, such as “sugar” or “milk” (the 

detailed list of search terms is shown in Table S6.1). A total of 193 original 

research papers describing detection and number-based quantification of 

MPs in food, published until August 2025 were included. Papers focusing on 

MPs detection in inedible parts of biota (e.g., in the fish gastrointestinal 

tracts) as well as papers studying explicitly MP migration from packaging 

were excluded. Numbers of MPs detected, together with polymer identity, 

analytical methods used, location, the measurable size range and, where 

published, MPs polymer distribution and size distribution, were extracted 

from the papers. Commonly reported synthetic polymers were considered: 

polyethylene (PE), polypropylene (PP), polyethylene terephthalate (PET), 

polyvinyl chloride (PVC), polystyrene (PS), polyesters, polyamide/nylon, 

polyurethanes (PU). Data was assigned to one of the 13 food categories (see 

Table 6.1). While aiming at assessing MPs intake from all the most common 

food items, given information on human diets (FAO 2022ab), the food types 

used were based on available literature. Scarcity of studies on MP presence 

in some food products (e.g. fats) restrained our choice and therefore we 

could not at current follow the food bin approach described previously for 

other types of exposure [33]. The resulting categories chosen were: fish, 

crustaceans, mollusks, grains, meat, fruit and vegetables, tap water, bottled 

water, milk, salt, beer, other beverages, sugar and honey. Additional 12 

papers reporting mass concentrations were found via the same search strings 

or cross-references and analyzed separately, as comparison between number- 

and mass-based results is difficult and may lead to bias [34,35]. 
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6.2.2. Quality assessment of the collected data 

To assess the influence of the protocol quality on the results, collected 

papers were graded based on a grading matrix described by Pang et al. [36]. 

In brief, 10 quality control criteria (sampling strategy, sample size, sample 

storage, laboratory preparation, clean air conditions, negative controls, 

sample treatment, positive controls, polymer identification and 

abundance&size&shape information, see Table S6.2) were used to assign 

each paper a score between 0 and 20.  

6.2.3. Extrapolating datapoints to a common size range 

Since MPs identification and quantification is reported within varying size 

ranges, depending on the protocol used, the data collected from different 

papers is not directly comparable. We therefore employed the approach 

described before [32,37], where the numbers of MPs can be adjusted to a 

default size range using extrapolation, based on the assumption that the 

particle size distribution follows a power law distribution. In our calculations 

we defined the default size range as the whole MP continuum, i.e., 1-

5000 μm [32]. The exponent α was calculated for each study and for each 

food type. Whenever a size distribution was not reported, or the α was <0 

(indicating increase of particle number with increase in size), an averaged 

value for the food category as obtained was used (Table 6.1). 

6.2.4. Estimated daily intake  

To perform the human dietary MPs exposure assessment, the average global 

food consumption data regarding adults was obtained from available sources 

[38–48]. The estimated daily intake of number (#) MPs per food type was 

calculated using the following equation: 

𝑬𝑫𝑰 =
∑𝑰𝒏[𝒑𝑴𝑷]𝒏

𝒃𝒘
 

where: 

𝑬𝑫𝑰 – estimated daily human #MP intake per kg body weight per day 

In  – consumption rate of food type n per capita per day 

[pMP] – predicted concentration of #MPs in food type n  

bw – average body weight 

Although average adult human weight varies by continent, the average 

global body weight of adults used here is 70 kg [29,49,50].  

6.2.5. Statistics 

As the variances of the data regarding different food categories were 

unequal, Kruskal-Wallis test and the posthoc Dunn’s test were performed, 

with 95% confidence interval.  
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6.3. Results and Discussion 

6.3.1. Data distribution 

As shown in Table 6.1, fish and shellfish are the food matrices described in 

over one third of the papers (75 out of 201 papers). This means that the 

number of studies dealing with respective food types clearly does not reflect 

the dietary habits of the majority of the global population. The large 

prevalence of mollusk data over fish stems from exclusion of studies 

reporting MPs presence in the gastrointestinal tract only, which is more often 

the case for fish than for small seafood. MPs detection in salt was the topic 

of nearly one fifth of the papers collected. Meanwhile, no papers describing 

MPs presence in eggs were found and also data on dairy, meat, grains or fruit 

and vegetables is scarce.  

We hypothesize this discrepancy between the current literature and actual 

diet stems partly from the expected higher concentrations of MPs in certain 

food matrices. This is due to the probability of direct contamination from the 

environment, for example, through filtration of large quantities of seawater 

by mussels, which are by far the most studied species in our dataset. 

However, there was no overrepresentation or even underrepresentation of 

typical packaged food types, such as rice, that due to the packaging might 

also be expected to be contaminated with MPs. Another explanation for the 

observed discrepancy could lie in the fact that historically the sea was the 

first and most commonly studied environmental compartment in 

microplastic research field [51], also as marine litter is explicitly mentioned 

in the EU Marine Framework Directive. Papers reporting mass-based 

concentrations are scarcer and generally newer (2020-2025) than the 

number-based ones. They include all food categories studied except for 

sweeteners. 

The geographical distribution of the analyzed food samples (Fig. 6.1) 

roughly follows the socioeconomic development per region. The highest 

density of studied food materials is in Southeast Asia and in Europe. 

Nevertheless, all continents except for Antarctica are covered. MPs in fish 

and mollusks are studied mostly in the coastal areas. The regions most 

understudied are central and northern Asia and South America. This uneven 

geographical distribution of the samples is a serious limitation in attempts to 

estimate global MP dietary intake, since due to different environments, 

farming habits and regulatory issues the MP content in food from different 

regions might vary greatly. For example, plant cultivation in the open air has 

been shown to cause more MP deposition on the edible crops than with the 

use of mulch films [52] and Asia is the greatest user of agricultural plastics 

worldwide [53].  
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Fig. 6.1. A) Geographical distribution of analyzed samples B) Number of datapoints 

per region and per food type. 

 

6.3.2. Quality of data 

The quality score of the collected papers was on average 11.4±3.2 on the 

scale 0-20, and the scores varied from 2 to 19. Although paper quality might 

be presumed to increase over time, we found it quite stable since 2017 and 

we did not see a decline in the variability of quality (see Fig. S6.1). The 

quality scores for each food group are shown in Table 6.1 and Fig. S6.2. 

Statistically significant differences were found only for the pairs mollusks-

salt (p=0.037), tap water-salt (p=0.009) and bottled water-salt (p=0.002), 

with salt scoring lower (Table S3), though the low number of studies in some 

categories reduces the statistical power of the test. The highest score 

(1.5±0.6 and 1.5±0.7 out of 2) was assigned to categories “sampling 
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strategy” and “abundance and size” and the lowest one (0.5±0.9 out of 2) to 

“positive controls”. The lack of positive controls is well-known [54] and 

questions the reliability of results as during sample treatment plastic particles 

can be lost or degraded [36], especially in case of food matrices which 

require extensive digestion prior to analysis. Considering an average study 

barely reaches half of the possible quality score, we urge the community to 

establish a harmonized quality control checklist and for future studies to 

carefully design their experiments and to include positive controls (see 

Table S6.2). 

Among the mass-concentration papers, a modified grading matrix was 

applied (Table S6.6). The average score was 13.2±2.8 and varied from 8 to 

18. Interestingly, in these papers positive controls were common, hence the 

higher quality score. It must be underlined that Py-GC-MS, which was 

mainly used here, is a complex technique, leaving space for interferences 

and false results [55], so the quality score may not reflect the actual value of 

the reported data. 

6.3.3. EDI of MPs with different food types 

The calculated values of the exponent α vary greatly among studies. As 

agglomeration phenomena are matrix-dependent, an exponential size 

distribution of MPs might not hold for all food matrices. However as for the 

majority of datapoints calculated α was >0 (Table 1), we followed the theory 

described previously [31,32]. This approach is supported by a recent study 

on mussels, where α>0 was found for small micro- and nanoplastics down to 

20 nm [56]. α<0 may thus appear due to erroneous counting of particles of 

size very close to the lower detection limit of a given technique, as often the 

smallest size class reported is the only one skewing the otherwise 

exponential size distribution. We therefore urge the research community to 

carefully assess and clearly report size-related detection limits of their 

protocols. 

When comparing the calculated total EDI values for the food categories 

(Fig. 6.2A, Table 6.1), the category of fruit and vegetables stand out with a 

value significantly higher than other categories however not significantly 

different from the categories  of grains (see p-values for Dunn’s test in Table 

S6.3), meaning that the most commonly eaten food types are the main source 

of MPs in our diet. Of these two food categories, fruit and vegetables have 

the highest median EDI (#406 MPs/kg bw/day). Even assuming that the 

highest concentrations reported in these food categories are unrealistically 

high, considering the approximately ten times higher average consumption 

of fruit and vegetables over fish, the results still contradict the hypothesis of 

seafood being the main MP source in food (see Fig. 6.2B for direct 

comparison of MP concentrations). Seafood is conventionally thought to be 

a major MP source in our diet, but the relevance of grains, fruits and 
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vegetables would be in accordance with literature statements of soil being a 

long-term sink for MPs [5,57,58] through which MPs might be transported 

to plants [58,59], being additionally enriched by usage of biosolids as 

fertilizers [60]. The high MP abundance in this food category may also stem 

from plastic particle adsorption to the crop surface [52] without extensive 

penetration into the tissues, e.g. via MP deposition from air [61], which 

would not be the case for fish. Mollusks and crustaceans showed no 

significant difference in EDI between each other but did in comparison to 

fish (p=1.9∙10-6 and p=0,014, respectively) This is due to the higher 

consumption of fish than other seafood, as the median MP concentrations are 

highest in crustaceans and comparable between fish and mollusks. Next, 

sweeteners and water contribute significantly to the total EDI. Tap water is 

the least complex matrix which facilitates accurate analysis. Bottled water 

differs significantly in EDI from tap water (p=1.8∙10-8), due to the lower 

consumption assumed for bottled than for tap water despite the fact that MP 

concentrations in bottled water reaches slightly higher levels than in tap 

water. Among drinks, beer and beverages have significantly lower EDI than 

both tap and bottled water, again because of lower consumption while the 

MP concentrations in bottled water and beverages are comparable. In the 

latter category mainly soft drinks were analyzed. These are usually packed in 

plastic bottles, contrarily to beer, where concentrations are slightly lower. 

This supports plastic bottles being one of the sources of MPs in drinks.  

Some food categories, such as sugar, salt or water, are not only direct routes 

for human exposure to MPs but also contribute to indirect exposure during 

consumption of processed foods. Sugar and salt are commonly used as 

preservatives, and water is essential throughout the food preparation and 

consumption process.  

 

 
Fig. 6.2. A) EDI per food category B) MP concentration per food category 
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The influence of the paper quality on the EDI was examined by performing 

the calculations after exclusion of all studies with quality score not 

exceeding 8. This criterion involves excluding a different number of studies 

among different food categories (see Table 6.1) and was chosen arbitrarily, 

so as not to exclude >50% of studies in any category. After the exclusion of 

low-scoring papers, the EDI distributions did not change drastically 

(Fig. S6.3) but the total EDI increased by 16% (Fig. 6.3). This might mean 

that the quality criteria do not reliably mirror the quality of results. 

 
Fig. 6.3. Total EDI, in- and excluding low-quality papers 

EDI for fruit and vegetables, crustaceans and milk display clearly bimodal 

distributions with skewed median. For vegetables this might be due to the 

low number (n=4) of studies. EDI values spread over orders of magnitude. 

Obviously, different products of the same food category probably vary in MP 

content, especially when chemically distant products are included in the 

same category. For example, high- and low-fat fish probably absorb different 

numbers of MPs, though are qualified into one category here. The same is 

valid for fish positioned higher or lower in the food chain, or at different 

depths of the sea, where the microplastic contamination is different [62]. Of 

course, different analysis protocols (see 6.3.4.) and lack of quality (6.3.2.) 

may also have large influence, again calling for standardization of MPs 

research [26].    
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The sum of calculated EDIs (Fig. 6.3) for all food categories ranges from 

7.4∙10-2 to 3.8∙108 and has a median value of 728 #MPs/kg bw/day, summing 

up to 5.09∙104 (range 5.2-2.7∙1010) particles ingested every day by an average 

person, which is approximately 50-500 times higher than earlier estimations 

of 107-883 [27,29]. However, these previous authors then did not have the 

data on meat, grains, fruit and vegetables at their disposal, while according 

to our study precisely the latter deliver most MPs in our diet. On the other 

hand, the gigantic spread between the minimal and maximal values 

undermines reliability of the estimation.  

The total EDI based on mass-concentrations ranges from 5.98 μg/kg of 

bw/day to as much as 18.7 mg/kg of bw/day, with the median 70.3 μg/kg of 

bw/day. This sums up to 4.92 mg of plastic ingested daily by an average 

person and is very high compared to a previous estimation  of 583 ng [29]. 

This estimation, as opposed to the previous one, is based only on data for 

mass-based concentrations measured and does not involve estimated mass 

from data on particle numbers. We stress this high EDI estimate comes from 

very few datapoints available and the analytical challenges in Py-GC-MS 

quantification of polymers in complex matrices. Otherwise, previous values 

might be underestimated due to then absent food categories. The 

contribution of different food categories in mass-based EDI is different than 

for the number-based one, because of the different distribution of available 

data. Based on the mass concentrations, most MPs consumed do originate 

from seafood, mollusks and crustaceans, while the third most important food 

category here are grains. Due to the low number of datapoints, this order of 

food type relevance must be considered as very preliminary still. 

Due to variable consumption patterns even within regions, the MP 

concentrations instead of EDIs in various food matrices were compared 

(Figs. S6.5 and S6.6). Mollusks, crustaceans and grains are a highly 

contaminated food category independent of the place of origin, while other 

food categories display more diversity between regions. Food from Europe 

and Asia tends to be more contaminated while both Americas and central and 

south Africa display lower MP levels.  

6.3.4. Dependence of EDI on analytical techniques 

Selected papers used various analytical techniques like (micro-)FTIR, 

(micro-)Raman, and microscopic-based techniques. Typically, the 

abundance, size, and shape of MPs are determined through visual inspection 

under a stereomicroscope. To improve accuracy of MP quantification, 

additional methods such as fluorescence staining, SEM, and (SEM-)EDX are 

frequently employed. However, visual inspection alone can lead to over- or 

underestimation of MPs due to the resemblance of some MP particles to 

impurities [36,63]. 
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The most striking difference was obtained for fruit and vegetables, where 

visual observations led to drastically higher MP numbers (Fig. 6.4). Higher 

numbers with visual techniques are not so spectacular for other food 

categories, while for beer, salt and beverages visual observations even 

yielded lower results. Generally (Fig. 6.4, results obtained by FTIR are 

comparable to those by micro-FTIR, while Raman often yields results nearly 

identical with micro-Raman. In salt, bottled and tap water (the easiest 

matrices to study), (micro-)Raman often led to higher EDIs than (micro-

)FTIR, probably due to its better resolution and the ability to identify smaller 

particles [30]. The abovementioned bimodal EDI distribution for fruit and 

vegetables clearly stems from the different analytical techniques applied. For 

milk, the bimodal EDI distribution cannot be explained by the choice of 

analytical techniques.  

6.3.5. Microplastic characteristics in the food samples 

Evaluating the sizes of MPs found food is challenging due to the different 

detection limits of the protocols applied in different studies. We therefore 

compared the average α values of the food categories, as they describe size 

distributions, but found no statistically significant difference.  

While the MP EDI showed a broad spread of the results, the relative 

contribution of different polymers reported in food (Fig. 6.5) seems virtually 

undefined. Even more uncertainty is added by different studies taking 

different approaches in reporting the chemical nature of the particles, e.g. by 

in- or excluding rubbers or natural materials such as cotton or cellulose, and 

by different categorization of polymers. The most common polymers, PE, 

PET and PP, constitute a relative contribution from 0 to 85%, 65% and 55%, 

respectively, though outliers reach 100%. PE is the only polymer whose 

interquartile range lies entirely above 0. The high contribution of polyolefins 

is in accordance with the polymer distribution in global production [64], 

where PE is the most abundantly produced polymer (27%), followed by PP 

(19%). However, PET, so commonly found in food samples, is produced in 

much smaller volumes (6%). Notably, in some studies polyesters were 

reported, which might include PET, thus increasing its contribution even 

more. The possible justifications for such high counts of PET might include 

i) potentially higher degradation rates and mobility of PET MPs than of 

polyolefins; ii) higher contamination of food from packaging due to common 

application in the food industry or iii) higher contamination during the 

analysis. The latter seems reasonable, as nylon was also commonly found in 

the food samples, which might come from clothing. The lower numbers of 

PS, PVC and PU MPs (generally not exceeding 30%) also roughly 

correspond to their lower production volumes, which are 5%, 13% and 6%, 

respectively [64]. However, in details the distribution measured in food 

differs from the production one, as in food PS was most commonly 
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identified of these three. Polymers categorized as others are also heavily 

abundant, sometimes reaching 55%. 

The distribution of polymers in each food category is shown in Fig. S6.5. 

Although some differences between different food types can be found, these 

are probably rather due to different numbers of datapoints than a real 

difference in polymer contamination. PE is among the most abundant MPs in 

most food groups, yet in some food types (crustaceans, sugar and honey, tap 

water), PP reaches higher levels than PE. PET is abundant in mollusks, 

grains and tap and bottled water but ≤10% in meat, beer, fish and milk. A 

hypothesis that PET might be more commonly present in bottled water and 

beverages, since it migrates from the bottles, is only partially justified, as 

PET content is comparably high in tap water and mollusks.  

In the samples analyzed by Py-GC-MS, the most abundant polymers are also 

polyolefins. PET, however, was only quantified in very small amounts, 

preceded by PVC and PS. It must be underlined that the polymer detection 

mechanism in Py-GC-MS is completely different than in spectroscopy and 

thus different bias and challenges arise here. For example, in Py-GC-MS 

PVC is usually quantified based on naphthalene (m/z 128), which can also 

originate from other, non-polymeric substances [65]. This could explain the 

high abundance of PVC measured by Py-GC-MS. Similarly, natural 

substances with long carbon chains (e.g. lipids) can be falsely classified as 

polyolefins [55]. 

The different protocols used in different laboratories include differing 

classification and target polymers. Even the use of different standards of the 

same polymer may lead to differing results [66]. For Py-GC-MS, the number 

of available studies is additionally very low. All of these render the 

comparison of polymer contribution difficult and highly uncertain.  
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Fig. 6.4. EDI dependence on analytical technique, all studies included.  

 
Fig. 6.5. Polymer distribution in food samples (all studies included). a) number-

based concentrations b) mass-based concentrations 
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a [55,62,67–84] 
b [62,81–83,85–136] 
c [62,137–147] 
d[55,148–154] 
e[55,149,155–158] 
f [84,121,151,159–192] 
g [84,151,184,185,193,194] 
h [55,84,155,184,193,195–199] 
i [55,155,195,200–203] 
j [55,149,204–206] 
k [55,207–230] 
l [55,84,207,215,225,228,230–255] 
m [55,184,195,207,256–258] 
n [55,84,149,184,195,259–262] 

 

6.3.6. Knowledge gaps and future recommendations 

The major limitation of the current study is poor data availability, especially 

regarding some commonly consumed foods compared to overrepresented 

seafood.  

There is a scarcity of studies quantifying nanoplastics presence in food, 

except for studies where food samples are intentionally exposed to 

submicron particles [263–265]. This is a consequence of the absence of 

analytical approaches able to quantify low concentrations of nanoplastics in 

complex matrices in the period of search, although methodologies are 

currently being developed for this [266–268]. Though some studies on the 

topic have appeared recently [269–271], nanoplastics were therefore also 

excluded from our further estimations. The nanoplastic research is 

developing fast and this is expected to change in the close future. We 

therefore propose that our current work is treated as an estimation based on 

the current state of knowledge, however, similar comparative analyses 

should be performed again when more information is available. 

Data scarcity together with lack of standard procedures remain an important 

hurdle in estimating MPs intake through food. The main challenges in our 

analysis – incomparability of studies, lack of standardized analytical 

approaches, differing quality control measures, over- and 

underrepresentation of certain areas, e.g. of sample types or geographical 

locations – lie in line with the broader MP research [272,273]. We therefore 

urge the MPs field to keep conducting this type of experiments, especially 

with regards to completely non-studied food types, such as grains and meat – 

and editors to consider such studies valuable. A shift from the “seafood-

mindset” to a more comprehensive and more dietarily relevant scope of 

research is indispensable for a reliable assessment of the MP exposure from 
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food. Due to the current gaps in data, attempts to estimate the overall MP 

exposure from food are extremely challenging, and the current estimates as 

described in section 3 should still be seen as preliminary.  

Even though excluding the lowest-quality papers did not change the overall 

results greatly, the quality of polymer identification and contamination 

precautions are of utmost importance and it might be due to shortcomings in 

these respects that both the EDI and the polymer distribution in food samples 

are so variable among the studies. The choice of analytical technique 

strongly influences the results obtained. We recommend using (micro-

)Raman over FTIR due to its better resolution, whose consequences are 

indirectly visible in the results of our analysis (see Section 6.3.3).  

6.4. Conclusions 

In this work, we summarized the currently available data on MPs in food 

based on 201 original studies divided into over 8 main food and drink 

categories and 13 more detailed categories. We found that the highest 

number of MPs are consumed together with grains, fruit and vegetables. We 

strongly recommend that the research spotlight is moved to these food 

categories, as well as to meat, rather than seafood, and the inclusion of food 

types totally absent so far, e.g. oils and eggs. Extrapolation of particle 

numbers into a common size range is a key in interstudy comparisons, 

though to be able to do so data with clear report on the size detection limits 

is needed. Different analytical techniques handle different level of 

interferences and the differences in results are difficult to foresee. We 

therefore recommend usage of orthogonal techniques when possible. While 

the amount of information accessible is constantly growing, when more data 

is available, a similar estimation should be performed. 
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