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Abstract

The increasing complexity of food compositions and misleading marketing practices make it
difficult for consumers to assess product quality based on ingredient lists alone. While all
necessary information is formally present on packaging, its proper interpretation requires
specialized nutritional knowledge. This study compares the effectiveness of a traditional
barcode-scanning application (Mira) and three large language models (Qwen, DeepSeek, and
ChatGPT) in evaluating food product quality. Nine products from three categories (dairy
products, beverages, canned goods) were analyzed using both approaches. The results
demonstrated high consistency among the LLMs, which performed context-aware analysis,
identified marketing discrepancies, and evaluated ingredient functionality approaching expert-
level assessment. The Mira app showed some limitations, including database scarcity,
recognition errors, and template-based analysis without contextual understanding. Each LLM
exhibited functional specialization. The findings confirm that LLM-based systems can serve as
effective alternatives to barcode-scanning applications. Practical implications include
integrating Al-based photo analysis into existing apps or developing a Telegram bot for real-
time product evaluation, which could be pilot-tested in university settings.
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AHHOTaNUA

Boszpacraromiasi cI0XKHOCTh COCTaBa MHILEBBIX MPOAYKTOB M BBOSIIME B 3a0NyXJeHUE
MapKETHHIOBbIE TMPAKTHKU 3aTPYAHAIOT JUIS MOTpeOUTENel OLIEHKY KauecTBa MpPOTYKIIMU
UCKJIIOYUTEIBHO HAa OCHOBE CIHCKAa MHIPEIUMEHTOB. XOTs BCs HeoOxonumasi MHGopMaius
dopManbHO TMpeACTaBlIeHa Ha YIakoBKe, €€ KOppPEeKTHas WHTepnpeTanus Tpedyer
CHeMalM3UPOBAaHHBIX 3HAHUM B oOsiacTU mMuUTaHUs. B JaHHOM HCClie0BaHUU CPaBHUBAETCS
3 PEKTUBHOCTH TPAJIUIIMIOHHOTO PUIIOKEHHS I CKAHUPOBAaHUS IITPUXKOAOB (Mira) u Tpéx
6ob1Kx A361KOBBIX Mozienelt (Qwen, DeepSeek u ChatGPT) mpu orieHke kauecTBa MUIIEBBIX
IPOAYKTOB. JIeBATH NPOAYKTOB M3 TpEX Kareropuid (MoJoYHas NPOAYKLHMS, HAIUTKH,
KOHCEpPBHUPOBAHHBIE TOBAPHI) ObLIN MPOAHATUZUPOBAHBI C UCIIOJIB30BAHUEM O0OUX IMOIXOJI0B.



Pe3ynbTaThl Npo€MOHCTPUPOBAIIN BEICOKYIO COITIACOBAHHOCTb MEKIY OOJIBIINMU A3bIKOBBIMU
MOZETSAMH, KOTOPHIE BBIMOJHSAJIM KOHTEKCTHO-OPMEHTUPOBAHHBIA  aHAIM3, BBIABISIIN
MapKETHHIOBbIE HECOOTBETCTBUS M OLICHUBAIM (YHKLHOHAJIBHYIO pOJb HHIPEIUEHTOB,
npubMKasch K OKCHepTHOM oueHke. Ilpunokenne Mira moKaszajao CyIIeCTBEHHBIE
OrpaHUYEHUs, BKIIIOYasl ycTapeBaHue 0asbl JaHHBIX, OIIMOKHM paclo3HaBaHMs U I1a0JOHHBIN
aHanu3 0Oe3 yuéra koHTekcra. Kaxmas Oonpluas si3pIKOBas MOJENb MPOJEMOHCTPUpOBAa
(GyHKLIMOHANBHYIO crienuann3anuio. [lomydeHHble pe3ysbTaThl NOATBEPAKIAIOT, YTO CUCTEMbI
Ha OCHOBE OOJBIIMX S3BIKOBBIX MOJIEJIEH MOTYT CIYKUTh I(PQPEKTUBHOW allbTepHATUBOU
HOPUIOKEHUSAM JJIi CKaHUPOBAHUS IUTPUXKOMOB. IIpakTHueckue MepcrneKTHBBl BKIOYAIOT
unTerpanuio MM-ananmsza ¢ororpaduii B CyIIECTBYIOUIME NPHIIOKEHUS HIH Pa3pabOTKy
Telegram-0oTa /1 OLIEHKH MPOJYKTOB B PEXKUME PEAIbHOIO BPEMEHH, KOTOPBI MOKET OBbITh
IPOTECTUPOBAH BHYTPU YHUBEPCUTETA.

KiroueBsle cioBa

OoJbIIHe S3BIKOBBIE MOJIEIH, 3/J0POBbE MOTPEOUTENEH, OlIEHKA KaueCTBa MTUIIEBbIX MPOAYKTOB,
aHaJIu3 COCTaBa MPOAYKTOB, MOOMIIbHBIE IIPUIIOKEHHSI HA OCHOBE LITPUXKOA-CKAHUPOBAHUS

Introduction

The issue of food quality and its impact on human health is well known. Despite the
growing availability of information about ingredients, the compositions themselves are
becoming more complex: new food additives and substitutes are appearing, the purpose and
safety of which often remain unclear to consumers [1]. An additional risk factor is the marketing
practices of manufacturers, where attractive positioning does not correspond to the actual
content, which makes it difficult to make informed choices and can have a negative impact on
health.

Although all the necessary information is formally present on the label, its proper
interpretation requires special knowledge that not every consumer has. In this regard, the
question of the reliability and completeness of the analysis offered by existing digital services
designed to simplify the assessment of product quality for consumers becomes particularly
relevant.

The development of reliable product evaluation systems based on evidence-based
approaches is crucial; foreign experience shows that large language model (LLM)-based
systems capable of analyzing photographs of ingredient lists in real time can become a
promising alternative to traditional barcode-based database retrieval applications, which
requires experimental verification [2].

Main part

The study was aimed at testing the hypothesis that LLM-based systems could effectively
substitute traditional barcode-scanning applications in food quality assessment. As part of the
experiment, nine products from three categories (dairy products, beverages, and canned goods)
were analyzed using four tools: a Russian barcode-scanning application “Mira” and three large
language models (Qwen, DeepSeek, and ChatGPT). Methodologically, two fundamentally
different approaches were compared: the application's work based on database-driven barcode
matching and the LLMs semantic interpretation of photographed labeling.

The results demonstrated a high degree of consistency between the LLMs: their
assessments of most products coincided, especially with regard to products rated as high- or
low-quality. This indicates the strong capacity of large language models to perform context-
aware analysis of ingredients when provided with identical input data. The LLMs did not limit
themselves to listing ingredients, but identified marketing plans, analyzed technological
features, and assessed the conformity of the product name to its actual composition, which
brings their conclusions closer to expert-level evaluation.

At the same time, the study revealed significant limitations in the approach used in the
Mira app. In a number of cases, its assessments differed significantly from the conclusions of
the LLMs, which may be associated with identification errors, outdated information about the



ingredients, and template-based analysis logic that does not take into account product context.
The app demonstrated high speed and convenience for quick checks, but the formal
classification of additives as harmful or safe and the lack of analysis of the functional role of
ingredients reduced the reliability of the results.

A comparison of the LLMs allowed us to identify their functional specialization: Qwen
showed the maximum detail and transparency of evaluation criteria, DeepSeek provided the
most in-depth analysis of ingredient functions and potential risks, and ChatGPT demonstrated
the optimal balance between analytical depth, structure clarity, and accessibility of explanations
for the mass user. The operational principle of LLM-based systems relies on semantic parsing
of ingredient lists using structured knowledge about food additives, production technologies,
and regulatory frameworks, enabling evaluation of both individual components and their
cumulative influence on the health-related characteristics of the final product.

Conclusion

A comparative study of the Mira application and the large language model-based
systems (Qwen, DeepSeek, and ChatGPT) has revealed the following:

Firstly, using LLM-based systems can be an effective alternative to barcode-driven
applications. The LLMs demonstrated a high degree of consistency in their results, as well as
the ability to conduct contextual analysis of ingredients, including identifying manufacturer’s
marketing strategies and evaluating the technological role of ingredients.

Secondly, systemic limitations of the Mira application, which operates on the basis of
barcode-database matching, were identified. The main drawbacks include: potential limits of
the database restricting the analysis without consideration of the functional purpose of the
ingredients; formal classification of additives that ignores the technological and contextual
aspects of their use in a specific product.

Thirdly, the analysis indicates the presence of functional differentiation among the
evaluated LLM-based systems. Qwen was characterized by comparatively higher transparency
of evaluation criteria. DeepSeek demonstrated greater analytical depth in assessing ingredient
roles and potential health-related risks. ChatGPT showed a balanced integration of structured
reasoning and accessibility for mass users.

The results obtained can already be used in practice. For example, a function for
uploading photographs of ingredient lists could be integrated into the Mira application for
independent verification through an LLM-based system, thereby reducing the risk of outdated
database information. Additionally, a free Telegram bot could be developed: users would
photograph the ingredient list, and the bot (based on ChatGPT or DeepSeek) would provide a
clear and accessible health-oriented evaluation of the product based on its ingredient profile.
Such a system could be pilot-tested within a university environment with the involvement of
students and staff.

References
l. Kotb R.E., Hallit S., Asmar F., et al. Socio-demographic influence of food additives
acceptance and avoidance among the Lebanese population: A cross-sectional study //
PLoS ONE. - 2025. - Vol. 20, Ne 6. - €0326629. - DOI: 10.1371/journal.pone.0326629.
2. Theodore Armand T.P., Nfor K.A., Kim J-I., Kim H.-C. Applications of Artificial
Intelligence, Machine Learning, and Deep Learning in Nutrition: A Systematic Review
// Nutrients. - 2024. - Vol. 16, Ne 7. - 1073. - DOI: 10.3390/nul16071073.



