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eAppendix 1. Development of sugar content database 

 

A sugar content database was developed based on Standard Tables of Food Composition in Japan 

(STFCJ) - 20151 and the 2016 Addendum.2 Information on saccharide contents (galactose, glucose, 

fructose, sucrose, maltose, lactose, and trehalose) was available for 880 of 2,222 food items (39.6%) 

in STFCJ. Values were determined using high-performance liquid chromatography (HPLC) for 396 

items (45.0%); based on information on similar foods in STFCJ for 159 items (18.1%); based on 

recipes for 172 items (19.5%); and based on data from food composition database in other countries 

(the United States,3 the United Kingdom,4 and Australia5) for 153 items (17.4%). 

 

Total sugar 

Total sugar was defined as sum of mono- and disaccharides according to the United States 

Department of Agriculture (USDA).3 Thus, total sugar content was calculated as sum of the 

contents of glucose, fructose, galactose, sucrose, lactose, and maltose. A comprehensive total sugar 

database was developed according to the following seven-step method (Figure 2 and Table 1). For 

880 items for which information on saccharide contents was available, total sugar contents were 

calculated based on the values in STFCJ (Step 1). For the remaining 1,342 items without saccharide 

contents, a data-gathering stepwise strategy proposed by Rand et al.6 was used, as follows: 

Step 2: Assign 0 g per 100 g of food to food items with <1 g per 100 g available carbohydrates 

(calculated as subtracting dietary fiber content [g per 100 g of food] from carbohydrate) (n=712). 

Step 3: Assign analytical values reported in the literature (n=188). 

Step 4: Use values of similar food items in STFCJ (n=166). 

Step 5: Estimated based on recipes or ingredients (n=135). 

Step 6: Use values from food composition database in other countries (the United States3 [n=45], 

the United Kingdom4 [n=15], and Australia5 [n=13]). 

Step 7: Assign 0 g per 100 g of food (n=68). 

For Step 3, a literature search was conducted based on the Pubmed, Ovid Medline, CiNii, 

and Ichushi-Web (a database for Japanese papers) to identify studies reporting sugar contents in 

Japanese foods. The search terms used were “(sugar OR sugars OR saccharide OR saccharides OR 

monosaccharide OR monosaccharides OR disaccharide OR disaccharides OR glucose OR fructose 
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OR galactose OR sucrose OR maltose OR lactose) AND food AND (Japan OR Japanese)”. The 

only papers written in English or Japanese were considered. References from relevant articles were 

also manually searched. In total, 13 papers were identified: seven based on HPLC,7–13 one based on 

both HPLC and gas chromatography (GC),14 two based on GC,15, 16 and three based on enzymatic 

methods.17–19 The papers in which data were obtained using HPLC were primarily considered. Then 

the papers in which data were obtained using GC or enzymatic methods were considered.20 When 

multiple papers reported saccharide contents of the same food item using the same analytical 

method, the value from the newest paper was used since sugar contents of food items might change 

over time due to selective breeding, progress in cultivate techniques, and reformulation of 

commercial products.21, 22 Consequently, values reported in three7, 9, 15 of 13 candidate papers were 

not used. For each food item, mean or median value shown in a paper was used as a representative 

value. 

 

Added and free sugar 

Added sugar was defined as sugars and syrups added to food during processing or preparation 

excluding naturally occurring sugars in foods.23 Free sugar was defined according to the World 

Health Organization definition as all mono- and disaccharides added to foods and beverages by the 

manufacture, cook or consumer, and sugars naturally presenting in honey, syrups, fruit juices, and 

fruit juice concentrate.24 Contents of added sugar in all food items were determined using a 

published stepwise method25 based on contents of total sugar and saccharides, as follows (Table 2): 

Step 1: Assign 0 g per 100 g of food to food items with 0 g total sugar (n=843). 

Step 2: Assign 0 g per 100 g of food to no added sugar food groups (e.g., plain cereals [such as 

grains, breads, pastas, rice, and flours], plain nuts and pulses, fresh fruits and vegetables, fresh meat 

and seafood, egg, non-sweetened dairy products, fats and oils, 100% fruit and vegetable juices, 

non-sweetened coffee and tea, and non-sweetened alcoholic beverages) (n=818). 

Step 3: Assign values of total sugar to 100% added sugar food groups (e.g. sugar and syrups; 

processed meats; confectioneries not containing fruits, dairy products, and chocolates; soft drinks 

except for fruit drinks; and stock powder) (n=249). 

Step 4: Calculated based on standard recipes available in STFCJ for food items for whose 

ingredients values were all assigned in Steps 1–3 (n=62). 
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Step 5: Calculated based on unsweetened variety (n=15). 

Step 6: Estimated from content of each saccharide (e.g., sweetened dairy products and 

confectioneries containing dairy products) (n=25). 

Step 7: Use values from food composition database in other countries (Australia25 [n=1] and 

Denmark26 [n=2]). 

Step 8: Calculated based on common recipes or ingredient lists (n=118). 

Step 9: Calculated based on standard recipes available in STFCJ to food items for whose 

ingredients values were assigned in Step 5–8 (n=53). 

Step 10: Assign a half of total sugar content (n=26). 

Step 11: Assign 0 g per 100 g of food (n=10). 

Free sugar contents were estimated as sum of added sugar contents and total sugar contents 

from fruit juices. 
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