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Abstract

Artificial intelligence (Al) can support chemical analysis for food safety, but strong predictive performance alone
does not establish suitability for routine laboratory use. Drawing on a literature review and bibliometric analyses
covering 2015-2025, this presentation examines analytical applications, barriers to transfer, and requirements for
controlled implementation.

Applications include prediction from spectroscopic data, authenticity assessment using elemental and isotope
fingerprints, and screening supported by liquid chromatography—high-resolution mass spectrometry. Published
studies illustrate these roles while distinguishing model outputs from defensible analytical conclusions. Key
considerations include representative data, independent evaluation, variation in matrices and instruments,
interpretability, and uncertainty.

The review proposes a cumulative four-level maturity framework: predictive, robust, interpretable and uncertainty-
aware, and validation-ready. This framework organizes evidence requirements beyond performance metrics, linking
a defined operating domain and evaluation under relevant variation with traceable reporting and controlled use. It is a
proposed framework, not an accreditation standard. ISO/IEC 17025 and Eurachem guidance provide the broader
laboratory-competence and method-validation context.

A practical starting point is a narrowly defined task, a credible baseline, predefined acceptance criteria, independent
testing, and comparison with the existing workflow before controlled use. Future opportunities in multimodal
learning, foundation models, and Al assistants require evaluation for their intended applications. The central
contribution is an evidence-oriented pathway connecting predictive capability with results that laboratories can
review, explain, and use within a defined scope.
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Tém tit

Tri tué nhén tao (AI) hd trg phan tich héa hoc phuc vu an toan thuc pham, nhung du doan t6t chua dii dé sir dung
thuong quy. Dya trén tong quan tai liéu va phén tich tric lugng thu muc giai doan 2015-2025, bao céo xem xét ing
dung, tro ngai chuyén giao va diéu kién trién khai c6 kiém soat.

Cac 1’rng dung gdm dy doan tir dir liéu phd, danh gia tinh xac thuc bang du van tay nguyén t6 va ddng vi, sang loc
bang sac ky long—khdi phd phan g1a1 cao. Nghlen cliru da cong bd minh hoa sy khac biét giita dau ra mo hinh va ket
ludn phan tich ¢6 can ctr. Nhing yéu t§ cin xem xét gdm tinh dai dién cua dir liéu, danh gia doc 1ap, bién thién nén
mau va thiét bi, kha ning giai thich va d6 khong dam béo.

Béo céo dé xuat thang truong thanh tich Iy bdn béc: du doan; 6n dinh trudc bién thién; c6 kha ning giai thich va
danh gia do khong dam bao; san sang xac nhan gia tri st dung. Khung nay td chirc yéu cau bang chung, tir pham vi
ap dung dén truy xuat két qua va kiém soat sir dung; khong phai tiéu chuén cong nhan. ISO/IEC 17025 va hudng dan
Eurachem cung cap nén tang tham chiéu.

Phong kiém nghiém nén chon tic vu hep, phuong an ddi chimg, tiéu chi chip nhan trudc kiém tra doc lap va dbi
chiéu quy trinh hién hanh. Hoc da phuong thirc, mo hinh nén tang va trg 1y Al can danh gia theo muyc dich sir dung.
Dong gop chinh cia tng dung AI/ML hién nay 1a két ndi du doan véi két qua c6 thé giai trinh trong pham vi xac
dinh.
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