Supplementary Table 1:Food category standard definitions.
	
	Food categories
	Definitions

	1
	Convenience foods
	Ready-to-eat or partially prepared foods manufactured through industrial processing, characterized by stability in circulation, safety, and hygiene. These products are designed to transfer time-consuming traditional kitchen preparation to large-scale commercial production.

	2
	Oatmeal
	Products made from one or more cereal grains (with or without auxiliary ingredients), processed via cooking, drying, or other relevant technologies. These are intended for direct consumption, reconstitution, or reconstitution followed by heating.

	3
	Frozen rice and noodle products
	Items manufactured from cereals (e.g., wheat, rice, corn) and/or their derivatives, optionally combined with fillings or auxiliary materials, and subsequently processed, shaped, and quick-frozen.

	4
	Fast foods
	Partially or fully prepared meals that streamline domestic cooking processes by utilizing industrial-scale production and distribution.

	5
	Snack foods
	Ready-to-eat, non-staple food items produced from diverse raw materials (e.g., grains, sugars, fruits, vegetables, nuts, tubers, aquatic products, meat, legumes, edible fungi, dairy, or eggs). These items are primarily intended for consumption between regular meals.

	6
	puffed foods
	Products with a porous or crispy texture, manufactured from grains, tubers, beans, or nuts through extrusion or expansion (puffing) technologies.

	7
	Chinese pastries
	Pastries characterized by traditional Chinese flavors, formulations, and processing techniques.

	8
	Western pastries
	A collective term for pastries introduced from international traditions (e.g., French, British, or Russian styles). These typically utilize wheat flour, cream, sugar/sweeteners, and eggs as primary ingredients, often supplemented with cocoa, fruits, or jams, and are produced through batter extrusion, shaping, and baking.

	9
	Bread products
	Products made primarily from wheat flour, yeast, and water, processed through mixing, fermentation, shaping, proofing, and baking. This category includes varieties with internal or surface additions such as cream, cocoa, or jam.

	10
	Biscuits
	Products manufactured from cereal flour (e.g., wheat, legume, or tuber flour) as the primary raw material, with added sugars and fats. These are processed through dough mixing, forming, and baking (or pan-frying), often featuring layers of cream, chocolate, or protein-based fillings.

	11
	Confectionery
	Sweetened products primarily composed of sugar, syrup, or sweeteners, manufactured through specialized confectionery technologies.

	12
	Preserved fruits
	Fruit-based products processed via sugaring and drying, characterized by a translucent appearance and a minimal or slight surface sugar efflorescence.

	13
	Dairy products
	Products derived from raw milk, including liquid and processed dairy derivatives.


Supplementary Table 1:Food category standard definitions (continued).
	
	Food categories
	Definitions

	14
	Liquid milk
	Per the International Dairy Federation (IDF) definition, a general term encompassing pasteurized milk, sterilized milk.

	15
	Modified milk
	Products containing at least 80% raw cow or sheep milk, fortified with other ingredients, additives, or nutrients, and processed via pasteurization or sterilization.

	16
	Fermented milk
	Acidified products manufactured from raw milk, concentrated milk, or milk powder through pasteurization followed by specific microbial fermentation.

	17
	Milk powder
	Dehydrated, powdered products manufactured from raw milk through appropriate dehydration procedures.

	18
	Beverages
	Quantitatively packaged products intended for direct consumption or reconstitution, with an ethanol content not exceeding 0.5% by mass.

	19
	Tea and coffee products
	-Liquid products processed from tea extracts, concentrates, or powders, formulated with water, sugars, fruit juices, or dairy, retaining the characteristic flavor of tea.
-Liquid products processed from coffee beans or derivatives (e.g., ground coffee, extracts, or instant coffee), optionally supplemented with sugars, dairy, or non-dairy creamers.

	20
	Fruit juices
	Fermentable but unfermented liquids obtained from fruits via physical extraction, or reconstituted products prepared by adding an equivalent volume of water to concentrated juice.

	21
	Milk-based drinks
	Formulated or fermented beverages using dairy products as primary raw materials, supplemented with water and auxiliary ingredients; also referred to as dairy drinks.

	22
	Plant-based protein drinks
	Products manufactured or fermented from protein-rich plant sources such as seeds, kernels, or nuts.

	23
	Solid beverages
	Dehydrated products (e.g., powders, granules, or blocks) intended for consumption after reconstitution or brewing.

	24
	Condiments
	Products used in cooking and food processing to adjust flavor and aroma, enhance fragrance, or neutralize undesirable odors (e.g., gaminess).

	25
	Vinegar
	Liquid condiments produced through the microbial fermentation of starch-, sugar-, or alcohol-based raw materials.

	26
	Soy sauce
	Liquid condiments with characteristic umami flavors, produced by microbial fermentation of soybeans, wheat, or bran.




Supplementary Table 1:Food category standard definitions (continued).
	
	Food categories
	Definitions

	27
	Sauces
	A broad category including bean pastes, nut butters, and emulsified dressings:
-Chinese Bean Paste: Fermented soybean-based sauces.
-Sesame/Peanut Butter: Pastes made from roasted and ground sesame seeds or peanuts.
-Mayonnaise/Salad Dressing: Semi-solid emulsified sauces composed of vegetable oil and acidic ingredients (e.g., vinegar), stabilized with emulsifiers and thickeners.
-Tomato Sauce: Products utilizing tomatoes as the primary raw material, with optional additions of salt, sugar, or spices.

	28
	Savoury dishes
	Vegetable-based products preserved via pickling (using salt, sugar, vinegar, or sauces) or fermentation.

	29
	Sugar/Sweeteners
	Refined sweetening agents including granulated sugar, rock sugar, starch syrups, glucose, lactose, and other natural or caloric sweeteners.

	30
	Compound seasonings
	Liquid, semi-solid, or solid products formulated from two or more condiments to create complex flavor profiles.

	31
	Spices
	Plant-derived aromatic substances (e.g., dried seeds, bark, or roots) added in small quantities to enhance or modify food aroma.


Note: The standard definitions for food categories are derived from relevant Chinese National Standards, including:GB 2760-2024, GB 19302-2025, GB 19644-2024, GB 2717-2018, GB 14884-2016, GB 2714-2015, GB/T 10789-2015, GB 17401-2014, GB 19295-2011, GB 19645-2010, GB/T 20903-2007.
Supplementary Table 2:Summary of categories and sample sizes of pre-packaged foods from foreign countries.
	Country
	Food categories
	Subcategories
	Preliminary
Collection(n)
	Remaining
after
filtering(n)

	United States
	Dairy products
	Liquid milk
	16
	16

	
	
	Modified milk
	16
	16

	
	
	Fermented milk
	56
	56

	
	
	Milk powder
	6
	6

	
	
	Others
	124
	124

	
	Snack foods
	Puffed foods
	20
	20

	
	
	Chinese pastries
	17
	21

	
	
	Western pastries
	106
	102

	
	
	Bread products
	74
	74

	
	
	Biscuits
	74
	74

	
	
	Confectionery
	76
	76

	
	
	Preserved fruits
	3
	3

	
	Convenience foods
	Oatmeal
	57
	57

	
	
	Frozen rice and noodle products
	65
	65

	
	
	Fast foods
	44
	44

	
	Beverages
	Tea and coffee products
	15
	15

	
	
	Fruit juices
	81
	81

	
	
	Milk-based drinks
	13
	3

	
	
	Plant-based protein drinks
	13
	13

	
	
	Solid beverages
	10
	11

	
	
	Cold beverages
	25
	27

	
	
	Functional beverages
	3
	3

	
	
	Alcoholic beverages
	45
	45

	
	
	Carbonated beverages
	18
	18

	
	
	Others
	7
	5

	
	Condiments
	Sauces
	84
	86

	
	
	Savoury dishes
	8
	8

	
	
	Compound seasonings
	12
	12

	
	
	Sugar/Sweeteners
	15
	9

	
	
	Spices
	23
	21

	
	
	Others
	4
	4

	France
	Dairy products
	Liquid milk
	32
	32

	
	
	Modified milk
	15
	15

	
	
	Fermented milk
	67
	67

	
	
	Milk powder
	4
	4

	
	
	Others
	88
	88


Supplementary Table 2:Summary of categories and sample sizes of pre-packaged foods from foreign countries (continued).
	Country
	Food categories
	Subcategories
	Preliminary
Collection(n)
	Remaining
after
filtering(n)

	
	Snack foods
	Biscuits
	69
	70

	
	
	Bread products
	41
	41

	
	
	Puffed foods
	16
	15

	
	
	Confectionery
	58
	58

	
	
	Western pastries
	138
	138

	
	
	Others
	9
	9

	
	Convenience foods
	Oatmeal
	45
	45

	
	Beverages
	Tea and coffee products
	16
	16

	
	
	Fruit juices
	74
	74

	
	
	Milk-based drinks
	4
	4

	
	
	Plant-based protein drinks
	12
	12

	
	
	Solid beverages
	10
	10

	
	
	Cold beverages
	29
	29

	
	
	Alcoholic beverages
	47
	47

	
	
	Carbonated beverages
	21
	21

	
	
	Others
	12
	12

	
	Condiments
	Sauces
	71
	71

	
	
	Savoury dishes
	9
	9

	
	
	Compound seasonings
	18
	16

	
	
	Sugar/Sweeteners
	18
	10

	
	
	Spices
	24
	24

	
	
	Others
	5
	5

	Australia
	Dairy products
	Liquid milk
	26
	26

	
	
	Modified milk
	10
	10

	
	
	Fermented milk
	30
	30

	
	
	Others
	16
	16

	
	Snack foods
	Puffed foods
	17
	17

	
	
	Western pastries
	39
	39

	
	
	Bread products
	55
	55

	
	
	Biscuits
	35
	35

	
	
	Confectionery
	23
	23

	
	Convenience foods
	Oatmeal
	40
	40

	
	
	Frozen rice and noodle products
	6
	6

	
	
	Fast foods
	29
	29




Supplementary Table 2:Summary of categories and sample sizes of pre-packaged foods from foreign countries (continued).
	Country
	Food categories
	Subcategories
	Preliminary
Collection(n)
	Remaining
after
filtering(n)

	
	Beverages
	Tea and coffee products
	22
	22

	
	
	Fruit juices
	41
	29

	
	
	Plant-based protein drinks
	36
	36

	
	
	Solid beverages
	13
	13

	
	
	Cold beverages
	7
	7

	
	
	Alcoholic beverages
	55
	55

	
	
	Carbonated beverages
	18
	18

	
	
	Others
	12
	24

	
	Condiments
	Sauces
	88
	89

	
	
	Compound seasonings
	6
	5

	
	
	Sugar/Sweeteners
	14
	14

	
	
	Spices
	20
	20

	
	
	Others
	8
	8




























Supplementary Table 3: Detailed description of data collection for each country.
	Country
	Data Source
	Data Collection Year
	Data Collection Description

	United States
	National Open Database
	2019-
2025
	FoodData Central, managed by the U.S. Department of Agriculture (USDA), is a comprehensive repository of food composition data encompassing multiple data types. It provides detailed nutritional profiles, including constituent values and essential metadata (e.g., sampling details and analytical methodologies). The database integrates data from five primary sources:
1. Analytical data and metadata for commodities and minimally processed food samples provided by the USDA;
2. Research findings published in peer-reviewed journals by USDA-affiliated or supported investigators;
3. Data compiled from the Foundation Foods and SR Legacy datasets, used to analyze foods and beverages reported in 'What We Eat in America' (WWEIA) and the National Health and Nutrition Examination Survey (NHANES);
4. Labeling data for commercial food brands acquired through public-private partnerships;
5. Historical data derived from empirical analyses, validated calculations, and published literature.

	France
	National Open Database
	2019
	The Oqali database (formerly the 'Food Quality Observatory'; Observatoire de la Qualité des Aliments) was established as part of France’s second National Nutrition and Health Program (PNNS 2). It aggregates extensive labeling data for processed foods on the French market, including descriptive product characteristics, nutritional profiles, and ingredient lists. While the database is broad in scope, it is not exhaustive, as certain niche products may be excluded. Data are sourced from multiple channels, primarily through packaging information submitted by food industry stakeholders (e.g., manufacturers and distributors), complemented by in-store photography and occasional direct purchases. Structured by food category, the database performs periodic data collection to monitor trends in the food supply. Consequently, reference years vary by category, representing the products available at specific time points.




Supplementary Table 3: Detailed description of data collection for each country (continued).
	Country
	Data Source
	Data Collection Year
	Data Collection Description

	Australia
	National Open Database
	2021
	The Australian Food Composition Database (AFCD), managed by Food Standards Australia New Zealand (FSANZ), serves as the authoritative national resource for food nutritional data. It provides a comprehensive repository of nutritional profiles and food metadata, forming a robust foundation for research and applications within the Australian food sector. Data are primarily synthesized from four key channels:
1. Analytical results from laboratory projects commissioned by FSANZ;
2. Verified nutritional information submitted by food companies and industry organizations;
3. Compositional data acquired from external stakeholders, including universities and public health institutions;
4. Imputed values or derived data based on recipe calculations, nutrition labeling, or validated international datasets.
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