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Abstract 

Microplastics (MPs) are increasingly detected in food products and may contribute to human exposure through daily dietary 

consumption. However, information on dietary MP exposure in Delhi-NCR, India, remains limited. This study aimed to 

investigate MP contamination in commonly consumed food items and assess their potential contribution to dietary exposure 

among residents of Delhi-NCR. An online survey involving 175 participants was conducted to determine the consumption 

frequency of eight food items: potato, egg, apple, potato chips, whole wheat flour, instant noodles, honey, and chicken. Food 

samples were analyzed using acetone-assisted extraction and compound light microscopy at 10× and 40× magnification. 

Estimated dietary exposure was assessed by combining measured MP concentrations with reported consumption frequencies and 

standard serving sizes. MP concentrations varied across the analyzed food items, ranging from 0 particles g-1 in glass-packaged 

honey to 15 particles g-1 in whole wheat flour. Whole wheat flour exhibited the highest MP concentration and was the most 

frequently consumed food item among the participants. Potato chips and instant noodles also showed relatively high MP 

concentrations, whereas honey showed no detected MPs in the analyzed sample. These findings indicate that commonly 

consumed staple foods may represent important contributors to dietary MP exposure in Delhi-NCR. The study highlights the 

need for routine monitoring of MPs in staple foods, improved contamination-control measures during food production and 

processing, and further research using polymer-confirmation techniques to strengthen the assessment of dietary MP exposure in 

India. 
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1. Introduction 

1.1. Background and Context 

Plastic use boomed for its strength, flexibility, and afforda-

bility. Consequently, the annual production of plastic in-

creased significantly to 30 million tonnes in 1988 and then to 

359 million tonnes by 2018. However, this wonder material 

has had unintended consequences [1]. MPs are extremely 

small pieces of plastic debris (ranging from 1 nm to 5 mm) 

that have emerged as a significant environmental concern [2]. 

They are placed in two categories, primary MPs and second-

ary MPs. Primary MPs are intentionally manufactured, and 

secondary MPs are a result of the weathering of plastic prod-
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ucts. The fraction of MPs in the total weight of plastic accu-

mulation around the world is predicted to be 13.2% by 2060. 

1.2. Problem Statement 

MPs have been detected pervasively in all environmental 

sectors, including water [3]. K et al., 2020 [4], air [5, 6], and 

food sources [7]. One method of exposure to MPs is through 

diet, via contaminated food and drinking water. Emerging re-

search has linked MP exposure to various adverse health out-

comes, including respiratory disorders (asthma, hypersensitiv-

ity pneumonitis), neurological effects (fatigue, dizziness), 

gastrointestinal inflammation (inflammatory bowel disease), 

and detriment in gut microbiota composition [8]. Studies have 

also detected MPs in human tissues and biological fluids, in-

cluding blood [9], lung tissue [10], and breastmilk [11], indi-

cating systemic distribution and potential transfer to vulnera-

ble populations. 

Delhi is the capital of India, the largest country by popula-

tion. Despite growing concern, comprehensive studies on die-

tary exposure to MPs in Delhi and NCR remain highly limited. 

Existing comprehensive research has primarily focused on 

coastal regions with high seafood consumption, a major 

source of MP exposure [12, 13]. Or examined isolated food 

items, such as salt [14, 15] or milk [16, 17], rather than provid-

ing an all-encompassing assessment of dietary exposure [18]. 

This fragmented approach limits our understanding of overall 

MP ingestion patterns across India’s diverse food systems. 

Most previous studies have investigated MP contamination 

in individual food commodities such as seafood, milk, salt, or 

drinking water. While these studies have improved our under-

standing of contamination in specific food products, but they 

do not provide an estimate of cumulative dietary exposure 

arising from the consumption of multiple foods. As individu-

als consume a wide variety of food items every day, integrated 

exposure assessments are essential for understanding realistic 

human exposure levels. 

1.3. Research Significance 

To address this research gap, this study combines survey 

data and empirical food analysis to estimate dietary MP expo-

sure in Delhi-NCR. First, we conducted a survey of 175 par-

ticipants in Delhi-NCR to quantify the frequency of consump-

tion of commonly consumed foods. Second, we analysed MP 

content through microscopy in three food categories: pack-

aged foods (atta, honey), whole foods (apple, potato, egg, 

chicken), and ultra-processed foods (instant noodles, potato 

chips). 

This study is the first comprehensive assessment of dietary 

MP exposure in Delhi-NCR, a region of significant public 

health importance as India's capital and largest metropolitan 

area. 

2. Methodology 

2.1. Survey Design and Data Collection 

A survey was conducted via an online Google Form distrib-

uted to residents of Delhi-NCR. The survey collected age de-

mographic information and consumption frequency data for 

each of the 8 food items tested. 175 participants completed the 

survey from 28th March 2026 to 4th April 2026. Our findings 

largely align with previous studies conducted in Haryana and 

Delhi NCR [19, 20]. 

2.2. Sample Selection 

There were 2 criteria for chosen food items: degree of con-

sumption and presence of MPs. Apple, chicken, egg, wheat, 

and honey were chosen for their high consumption rates, while 

chips and noodles were chosen for their high levels of MPs. 

Food samples representing three categories were purchased 

from Blinkit, an online grocery delivery platform operating in 

Delhi-NCR. Samples included whole wheat flour, honey, 

chicken, potato, apple, egg, instant noodles, and potato chips. 

All samples were tested immediately upon arrival at the labor-

atory. Apple and potato samples were washed with distilled 

water prior and tested with skin on. Instant noodles, chicken, 

and egg samples were tested uncooked. The selected food 

samples were grouped into three categories packaged foods, 

whole foods, and ultra-processed foods based on their nature 

and level of processing. The classification of all samples in-

cluded in the study is given in Table 1. 

Table 1. Classification of the selected food samples according to food category used for microplastic analysis. 

Packed foods Whole foods Ultra processed foods 

Packed whole wheat flour Potato Instant noodles 

Packed honey Apple Potato chips 

Pre-cut chicken Egg  
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Apple and potato samples were washed with distilled water 

prior to testing with the skin on. Instant noodles, chicken, and 

egg samples were tested uncooked. 

2.3. Laboratory Procedure 

All laboratory analyses were done using glass laboratory 

equipment to reduce the risk of secondary plastic contamina-

tion during sample preparation and handling. Before each ex-

periment all glassware was thoroughly cleaned with ethanol 

followed by distilled water and allowed to air dry. Approxi-

mately 5 g of each food sample was weighed into a clean 50 

mL glass beaker. To facilitate the extraction of potential MP 

particles, 5 mL of acetone and 10 mL of distilled water were 

added to each sample. The mixture was gently stirred using a 

glass rod to ensure uniform mixing and was then allowed to 

stand undisturbed for 60 minutes to promote particle separa-

tion. 

After incubation, the samples were centrifuged at 5,000 rpm 

for 10 minutes. The resulting supernatant was carefully trans-

ferred into pre weighed glass Petri dishes using a micropipette, 

ensuring that the sediment remained undisturbed. The col-

lected supernatant was then dried in a hot-air oven maintained 

at 60°C until complete evaporation of the liquid. After drying, 

the Petri dishes were reweighed to determine the mass of the 

recovered residue. 

To prepare the samples for microscopic examination, ap-

proximately 200 µL of distilled water was added to each dried 

residue, and the contents were gently mixed to obtain a uni-

form suspension. A small aliquot of the suspension was trans-

ferred onto a clean glass microscope slide, covered with a 

cover slip, and examined under a compound light microscope 

at magnifications of 10× and 40×. Representative images of 

the observed particles were captured using a smartphone cam-

era attached to the microscope eyepiece for documentation. 

MP were identified based on their optical and morphologi-

cal characteristics, including transparency, distinct edges, ir-

regular or fibrous morphology, and the absence of visible cel-

lular or biological structures. Particle morphology was further 

classified into fibers, fragments, and irregular particles wher-

ever applicable. Although polymer composition could not be 

confirmed using spectroscopic techniques such as FTIR or Ra-

man spectroscopy, the adopted microscopic identification pro-

cedure has been widely employed as a preliminary screening 

method for MP detection in food samples. 

2.4. Estimated Dietary Ingestion of 

Microplastics 

The EAI of MPs was calculated using Equation (1), which 

combines the measured MP concentration in each food item, 

the annual consumption frequency and the recommended 

serving size [21]. 

EAI =  MMPs ∗  IR ∗  S            (1) 

where: 

EAI: estimated annual ingestion 

MMPs: Mean microplastics per gram of apple (8), potato 

(7), chicken (5), egg (4), noodles (10), chips (12), honey (0), 

and whole wheat (15) 

IR: weighted average frequency of consumption per year 

for apple (230.011), potato (190.677), chicken (45.896), egg 

(77.006), noodles and chips (55.072), honey (35.899), and 

whole wheat (310.458). 

S: Recommended serving size in grams for apple (55g), po-

tato (89g), chicken (35g), egg (30g), noodles (70.5g), chips 

(28g), honey (21g), and whole wheat (303g). 

Noodles and chips were grouped together as ‘packaged 

foods’ for the purposes of the survey; they share the same IR. 

The IR was split during calculation. The EAI values are esti-

mates based on self-reported consumption frequency and MP 

concentrations found. Individual exposure may vary signifi-

cantly based on food source, preparation method, and portion 

size. Descriptive statistical analyses were performed using 

Microsoft Excel. Mean values, percentages, and estimated an-

nual ingestion were calculated for each food category. 

3. Results 

3.1. Survey Results 

To assess potential dietary exposure to MPs, respondents 

were asked how frequently they consumed eight food catego-

ries known to pose a risk of MP contamination.

Table 2. Frequency of consumption. 

Food item Never Monthly Every 2 weeks Weekly Daily Mean 

Fruit 1.1% 7.4% 3.4% 29.7% 58.3% 4.36 

Leafy greens 4% 8% 8% 70.3% 9.7% 3.74 

Roots and tubers 1.1% 2.9% 2.9% 48% 45.1% 4.33 

Meat 54.3% 8% 6.3% 22.9% 8.6% 2.24 
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Food item Never Monthly Every 2 weeks Weekly Daily Mean 

Eggs 38.9% 12% 7.4% 25.1% 16.6% 2.69 

Processed foods 13.7% 30.3% 17.7% 29.7% 8.6% 2.89 

Honey 38.3% 34.3% 8.6% 12.6% 6.3% 2.15 

Whole wheat 1.1% 2.3% 4% 9.1% 83.4% 4.71 

 

Table 2 presents the frequency distribution and mean con-

sumption scores for each item among the 175 participants. As 

the data indicate, whole wheat (atta) was the most frequently 

consumed item (M = 4.71), followed by fruit (M = 4.36) and 

roots and tubers (M = 4.33), suggesting that plant-based sta-

ples form the core of respondents' diets. Processed foods, 

which are widely associated with MP contamination through 

packaging, recorded a mean of 2.89, reflecting moderate con-

sumption among the sample. The distribution of consumption 

frequency across the eight food categories is further shown in 

Figure 1, highlighting differences in dietary habits among the 

respondents. 

 
Figure 1. Frequency of consumption per food item. 

Figure 1 and Figure 2 shows the variation in frequency across all eight food categories. This distribution is significant in the 

context of MP exposure, as higher consumption frequency of certain food groups may correspond to greater cumulative intake 

of MP particles. 

 
Figure 2. Mean score per food item. 

http://www.sciencepg.com/journal/jfns


Journal of Food and Nutrition Sciences http://www.sciencepg.com/journal/jfns 

 

379 

 
Figure 3. Answer to are you aware about microplastics in food. 

In addition to dietary patterns, the survey examined re-

spondents' awareness of MP presence in food. Figure 3 pre-

sents the distribution of responses among the 175 participants. 

As illustrated, approximately half of the respondents (50.3%) 

reported being aware of MPs in food, while 38.3% had only 

heard of the issue without having detailed knowledge. A 

smaller proportion (11.4%) was entirely unaware. These find-

ings suggest that while general awareness exists within the 

sample, there is a significant (nearly half) lack of comprehen-

sive knowledge in residents of Delhi NCR. Figure 4 shows the 

sources of awareness, with participants asked to tick. 

 
Figure 4. Sources of awareness. 

All that apply. As shown, social media played a significant 

role in spreading awareness (76.3%), nearly double that of 

news channels (39.7%). 

3.2. Microscopic Observation of Food Items 

3.2.1. Potato 

The MP content was found to be 7 per gram. Each was small 

and spherical, with a distinct dark outline. Potato contamina-

tion has been found to originate in the agricultural process, 

through the pollution of irrigation water, soil, and the atmos-

phere. MP levels also varied by site, and a connection was ob-

served between MP abundance and low potato yield [22]. 

Samples were tested, washed and with the peel on to reflect 

typical consumption habits. 

3.2.2. Egg 

Egg had 4 MPs per gram. The shape was small and irregular, 

some having a thin black outline. 

Previous studies validate our findings by detecting MP 

presence on both yolk and whites of the egg, with cooking not 

showing any significant change. The most common type 

found in these studies was PE [23]. The only channel for MPs 
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to enter eggs is through the hen, which can ingest them via 

feed, water, litter, and environment [24]. 

3.2.3. Apple 

Apple contained 8 MPs per gram, each with a medium-

sized, elongated, fiber like shape. Previous data have shown 

the presence of MPs in apples, most commonly in the form of 

PE, PP, and PET. Previous studies also suggest that MPs of 

this size would not be allowed to pass through the plant xylem 

transport system, suggesting that fresh vegetables and fruits 

could be contaminated during the production phase, during 

agricultural activities, and during transport [21]. However, de-

spite thoroughly washing the sample with distilled water, sig-

nificant levels of MPs were found. This suggests that simple 

washing alone cannot remove the MP content introduced by 

agricultural activity and transport. These findings shows that 

post-harvest washing alone may not be sufficient to eliminate 

MP contamination, highlighting the importance of reducing 

contamination during agricultural production and handling. 

3.2.4. Chips 

For the potato chip sample, a high 12 MPs/g was found. 

Each was small, circular, and most were dark in colour. Soil 

and water contamination [25], and packaging shedding from 

mechanical processing as well as plastic packaging [26] can 

contribute to the high MP content. 

3.2.5. Wheat 

Wheat flour was the most surprising sample out of the 8, 

with a significant 15 MPs per gram. The size ranged from 

small to medium, and the shape was irregular. Previous studies 

have suggested that prolonged use of organic fertilisers is a 

major driver of MP contamination in wheat crops [27, 28]. 

Additionally, previous research has found the MP quantity of 

wheat flour varies between branded and non-branded samples, 

suggesting packaging and handling standards may also con-

tribute [29]. Since wheat flour is consumed daily by most 

households in North India even moderate contamination lev-

els can translate into considerable annual dietary exposure. 

This result identifies wheat flour as a priority food item for 

future monitoring programmes. 

3.2.6. Instant Noodles 

The MP content in uncooked noodles was 10 MP/g. The 

shape was small, irregular and transparent. Likely sources in 

uncooked noodles are the ultra-processing, industrial manu-

facturing and plastic seasoning packets [30]. 

3.2.7. Honey 

Research has shown 75% of honey samples contain honey, 

with a large majority of it being monofloral honey [31]. A 

common source is from packaging and transportation [32], 

however our sample was packaged in a glass jar rather than 

plastic. This resulted in no MP being detected in our sample. 

Although the observation is based on a single product, but it 

supports previous evidence suggesting that packaging mate-

rial may influence MP contamination in food products. 

3.2.8. Chicken 

Chicken has 5 MPs per gram, with an elongated, fibrous 

shape and a range of sizes. The pathways of contamination in 

poultry have been recognized to be from feed (e. g.: litter dust, 

plastic feeders), the environment (e. g.: soil and water contam-

ination), or processing (e. g.: plastic materials in butchering, 

mechanical processing) [24]. Representative microscopic im-

ages of the MP particles observed in each food sample at 10x 

and 40x magnification was given in Table 3. These images 

showed the variation in particle morphology across different 

food categories. 

Table 3. Microplastic under the Microscope. 

S. no Category Sample Image at 10x Image at 40x 

1 Whole foods Potato 
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S. no Category Sample Image at 10x Image at 40x 

2 Whole foods Egg 

 

 

 

3 Whole foods Apple 

  

4 
Ultra-processed 

foods 
Chips 

 

 

5 Packed foods Wheat flour 
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S. no Category Sample Image at 10x Image at 40x 

6 
Ultra-processed 

foods 
Noodles 

 

 

7 Packed foods Honey  

 

8 Packed foods Chicken 

 
 

3.3. Estimated Dietary Intake 

The experimentally determined MP concentrations together with the estimated annual ingestion values for each food item are 

summarized in Table 4. These data were used to identify the major contributors to dietary MP exposure. 

Table 4. Microplastic concentration (MP/g) and EAI for the analysed food items. 

S. NO. Food item MP per gram EAI 

1 Potato 7 118791.771 

2 Egg 4 9240.72 

3 Apple 8 101204.84 

4 Chips 12 9252.096 

5 Atta 15 1411031.61 

6 Noodles 10 19412.88 

7 Honey 0 0 

8 Chicken 5 8031.8 

 Total 61 1,676,965.717 

 

The estimated annual ingestion values showed that dietary exposure is influenced not only by MP concentration but also 
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by consumption frequency. Although potato chips and instant 

noodles have relatively high contamination levels but their 

contribution to annual exposure remained considerably lower 

than wheat flour because they were consumed less frequently 

by participants. The variation in MP concentration among the 

analysed food items was shown in Figure 5. Whole wheat 

flour exhibited the highest concentration, followed by potato 

chips and instant noodles. 

 
Figure 5. MP per gram per food item. 

The contribution of each food item to the estimated annual ingestion of microplastics is presented in Figure 6. 

 
Figure 6. Comparison of average EAI per food item. 

The estimated annual ingestion is approximately 1.7 million 

MPs per person, or roughly 4,594 per day. As seen in Figure 

6, whole wheat dominates at 84.1% of total EAI driven by its 

very high MP concentration (15/g) combined with the highest 

consumption rate. Apple and potato consumption is higher 

than that of packaged foods, due to an overall higher consump-

tion rate. 

4. Discussion 

4.1. Overview of Findings 

This study estimated that an average Delhi-NCR resident 

ingests approximately 1.68 million MP particles annually 

through diet alone or approximately 4,594 particles per day. 

This figure is consistent with the upper range of estimates re-

ported in comparable studies. Aydin et al. (2023), studying di-

etary exposure in Turkey using a similar food-basket approach, 

reported estimated annual ingestions of 1-2 million particles 

for adults consuming high-contamination diets, lending cross-

regional credibility to the present findings [21]. 

The wide variation in MP concentration across food items 

from 0 MP/g in honey to 15 MP/g in whole wheat flour re-

flects the diverse contamination pathways acting at different 

stages of food production, processing, and packaging. This un-

derscores the limitation of single-food or single-source assess-

ments and validates the multi-item approach adopted in this 

study. 
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4.2. Whole Wheat Flour as the Dominant 

Exposure Source 

Whole wheat flour (atta) emerged as by far the most signif-

icant contributor to estimated dietary MP ingestion, account-

ing for 84.1% of total EAI. This dominance reflects both the 

high measured MP concentration (15 MP/g) and the extremely 

high consumption frequency observed in the survey (mean 

score 4.71; 83.4% of respondents consuming it daily). For a 

staple crop consumed in this volume, even modest contamina-

tion levels can translate into disproportionately high cumula-

tive exposure. 

These results are consistent with recent literature. Aysha et 

al. (2024) identified significant MP contamination in commer-

cial wheat flours, noting variation between branded and non-

branded products and implicating both agricultural practices 

and packaging standards [29]. Sharma et al. (2025) identified 

prolonged use of organic fertilizers as a major driver of MP 

accumulation in wheat crops through soil uptake pathways 

[27]. Zhang et al. (2023) further corroborated that long-term 

application of organic compost introduces substantial MP 

loads to wheat-producing soils [28]. The present finding of 15 

MP/g in flour, therefore, represents not an anomaly but a man-

ifestation of well-documented upstream contamination. The 

practical implication is significant: a typical household con-

suming atta daily may be inadvertently the primary vehicle of 

MP ingestion, regardless of other dietary choices. This creates 

a strong argument for targeted regulatory monitoring of MP 

levels in staple flours sold in India. These findings showed that 

staple foods need greater attention in dietary MP research be-

cause of their frequent consumption may contribute more to 

long term exposure than foods with higher contamination but 

lower consumption frequency. 

4.3. Whole Foods: Agricultural and 

Environmental Contamination Pathways 

Among whole foods, apple (8 MP/g) and potato (7 MP/g) 

showed notably higher concentrations than egg (4 MP/g) and 

chicken (5 MP/g). For plant-derived foods, the predominant 

contamination pathway is environmental: MPs enter soil 

through degradation of plastic mulch films, irrigation with 

MP-laden water, and atmospheric deposition, and are subse-

quently absorbed or surface-deposited on the crop [33]. 

Critically, apple samples in this study were washed thor-

oughly with distilled water prior to analysis, yet retained 8 

MP/g. This finding aligns with Aydin et al. (2023), who re-

ported that MPs of the sizes commonly found in fruits would 

not typically be translocated through xylem tissue, suggesting 

that contamination is surface deposited during production, 

harvesting, or transport but is not removable by simple rinsing 

[21]. This is a practically important result for consumers who 

may assume washing provides adequate protection. 

Potato contamination has been linked to MP-polluted irri-

gation water and atmospheric deposition at the agricultural 

site, with Chidewe (2025) noting a correlation between MP 

abundance and reduced potato yield [22]. For animal-derived 

foods, contamination enters through the food chain livestock 

and poultry ingesting MPs via feed or environment as well as 

during processing and packaging. Liu et al. (2022) confirmed 

the presence of MPs in both egg yolk and albumen, with cook-

ing showing no significant reduction, consistent with this 

study’s finding of 4 MP/g in raw egg [23]. 

4.4. Ultra Processed Foods and Packaging-

Associated Contamination 

Potato chips (12 MP/g) and instant noodles (10 MP/g) rec-

orded the second and third highest concentrations in this study. 

For ultra-processed foods, contamination pathways are multi-

faceted: in addition to agricultural and ingredient-level con-

tamination, the manufacturing process involves extensive 

contact with plastic machinery, conveyor belts, and processing 

equipment. Packaging itself represents an additional contami-

nation route, as MPs can migrate from plastic packaging ma-

terial into the food product a mechanism well-documented for 

both flexible and rigid plastic packaging. 

The relatively lower EAI contribution of chips and noodles 

(despite high MP/g values) compared to wheat flour is ex-

plained entirely by consumption frequency: their shared sur-

vey category recorded a mean score of 2.89, far lower than 

that of atta or fruit. This highlights a key methodological con-

sideration in dietary exposure studies MP concentration per 

gram alone is insufficient; exposure is always a product of 

concentration and consumption volume. 

4.5. Honey and the Role of Packaging Material 

Honey was the only food item in this study to record zero 

MPs detected. The sample was purchased in a glass jar, in con-

trast to all other packaged items. While this single observation 

does not constitute evidence of a causal relationship between 

glass packaging and absence of MPs, it is consistent with es-

tablished findings that plastic packaging is a direct contami-

nation route for food products. 

This finding carries a practical implication that is accessible 

even at the consumer level where feasible, choosing products 

stored in glass rather than plastic may reduce dietary MP in-

gestion from packaging-associated sources. Future studies 

could explicitly compare matched food products in glass ver-

sus plastic packaging to quantify this effect. Observation also 

shows the potential role of packaging selection as a practical 

strategy for reducing dietary exposure to MPs. Future studies 

comparing identical products packaged in glass and plastic 

containers would provide stronger evidence regarding this re-

lationship. 
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4.6. Public Awareness and Behavioural 

Implications 

The survey revealed that approximately 50.3% of respond-

ents were aware of MPs in food, 38.3% had heard of the issue 

without detailed knowledge, and 11.4% were entirely unaware. 

Social media was the dominant source of awareness (76.3%), 

nearly double the contribution of news channels (39.7%). This 

pattern reflects broader global trends in health information 

consumption among younger and urban demographics. 

The awareness gap is significant in the context of exposure: 

the foods associated with highest estimated ingestion whole 

wheat flour, apple, and potato are precisely those that most 

consumers would not associate with plastic contamination, 

given that they are natural or minimally processed. This dis-

connect between perceived and actual risk underscores the im-

portance of targeted public health communication strategies 

that address staple food contamination specifically, rather than 

focusing predominantly on single-use plastics or seafood, 

which dominate current public discourse on MPs. 

4.7. Limitations and Future Directions 

Several limitations of this study should be acknowledged. 

First, MP identification was based exclusively on optical mi-

croscopy and morphological characteristics (transparency, 

sharp edges, jagged texture). While this method is widely used 

in field studies, it does not allow for polymer-type identifica-

tion. Future work should incorporate Fourier-Transform Infra-

red Spectroscopy (FTIR) or Raman spectroscopy to confirm 

the polymer identity of detected particles and distinguish true 

MPs from similarly appearing natural fibers or organic debris. 

Second, the survey sample of 175 participants, while ade-

quate for initial estimates, was distributed via an online 

Google Form, which introduces selection bias toward partici-

pants with internet access and may not fully represent the di-

etary patterns of lower-income or rural peri-urban residents 

within the Delhi-NCR area. Expanding sample size and using 

stratified sampling in future iterations would improve the rep-

resentativeness of the consumption frequency data. 

Third, the EAI model assumes uniform MP distribution 

within each food item and does not account for cooking-in-

duced changes. Some cooking methods such as boiling, which 

introduces additional water contact may increase or modify 

MP content, while others may not. Future studies should test 

cooked versus uncooked samples to assess the effect of food 

preparation on actual ingestion. Fourth, the study’s scope is 

limited to eight food items. A more comprehensive dietary ex-

posure assessment would incorporate additional staples (rice, 

lentils, cooking oil, drinking water) to provide a fuller picture 

of total dietary MP burden. Drinking water is a significant and 

well-documented MP exposure pathway that was not included 

in this study’s EAI calculations. 

Despite these limitations, this study provides a valuable 

foundational dataset for dietary MP exposure in Delhi-NCR 

and represents a replicable methodological framework that 

can be extended and refined. The finding that a single staple 

food whole wheat flour accounts for over 84% of estimated 

annual ingestion offers a clear and actionable priority for both 

future research and regulatory attention. 

Improving public awareness alone is not sufficient to re-

duce exposure unless accompanied by regulatory measures 

and improvements throughout the food production chain. 

Therefore, both consumer education and policy interventions 

should be considered simultaneously. 

4.8. Conclusion 

This study demonstrates that dietary MP exposure in Delhi-

NCR is substantial, with an estimated 1.68 million particles 

ingested per person per year through only eight commonly 

consumed food items. Whole wheat flour, the cornerstone of 

the North Indian diet, is the single largest contributor, driven 

by both high contamination levels and near-universal daily 

consumption. By contrast, the complete absence of MPs in 

glass-packaged honey, points to packaging material as a mod-

ifiable risk factor. These findings call for the integration of MP 

monitoring into India’s existing food safety regulatory frame-

works, investment in MP-reduction strategies at the agricul-

tural and processing levels, and broader public education re-

garding contamination pathways in everyday staple foods. 
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