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Development of flavonoid database for commonly consumed foods by Koreans*
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ABSTRACT

Flavonoids have been hypothesized to reduce the risk of chronic diseases, but the lack of a flavonoid database hampered
epidemiological studies addressing this issue in Korea. In this study, we developed a flavonoid database, based on a sys-
tematic review. A total of 1549 food items containing flavonoids were selected using the Korean Nutrient Database.
Among them, flavonoid contents for only 649 food items were evaluated with analytical values and the remaining 900
items were replaced with adaptations or calculations from similar items. The developed flavonoid database covered
93.2% of fruits and fruit juices, 76.1% of vegetables, 98.4% of legumes and legume products, and 85.0% of all plant foods
overall (1,549 items) as reported by the 24-hr dietary recall method regarding the 2008 Korean National Health and
Nutrition Examination Survey. We found that this flavonoid database, overall, included 95.6% of all mainly consumed
plant foods by Koreans. This flavonoid database is expected to be useful in regards to the correlation study of flavonoid
intake and chronic diseases. (Korean J Nutr 2012; 45(3): 283 ~ 292)

KEY WORDS: flavonoids, database, anthocyanidins, flavan-3-ols, flavones, flavonols, isoflavones.
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Table 1. Flavonoid classes, sturuct

Class

Chemical structure

Compounds

Anthocyanidins

OH

Cyanidin, delphinidin, malvidin, pelargonidin, peonidin, petunidin

Flavan-3-ols oH Catechin, epigallocatechin, epicatechin, epicatechin 3-gallate, epigallocat-
OH echin 3-gallate, theaflavin, thearubigin, theaflavin 3,3'-digallate, theaflavin 3'-
Ho O o O gallate, theaflavin 3-gallate, gallocatechin, catechin 3-gallate
'OH
OH
Flavanones OH Hesperedin, naringenin, eriodictyol
Y 2
OH o
Flavones Luteolin, apigenin
Flavonols o Quercetin, kaempferol, myricetin, Isorhamnetin
oo 1
(]
OH
OH [e]
Isoflavones Daidzein, genistein, glycetin

HO o
O |
OH
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} [ Collection of data }
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— Collection of scientific paper for Korean food
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—
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— Zero value
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Fig. 1. Overall flow of development of flavonoid database. 1)
USDA flavonoid database  2) Japan functional food factor da-
tabase 3) Korean RDA: Food functional composition table.
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Table 3. Worksheet for isoflavones in Doenjang (Soybean paste)
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Isoflavone value (mg/100 g)

Data quality criteria ratings

Total
Isoflavones

Quality
index®

Quality
control

Sampling

Sample

Analytic

No.of samples

Ref”

Genistein Glycitein

Daidzein

handling plan

method

Rating

Actual no.

49.5

24.75

24.75°

Kim, 1999
Jang, 2008

66.0

7.9

30.2

27.30

1.2

2.38

0.88

1.50

1.2

Moon, 1996”

4.41 19.60

15.19

1.2

Kim, 2000*

28.84

15.32

13.57

1.2

Choi, 1998%"

33.26

7.9

15.11

16.46

Mean

=B

= 5.8; Confidence Code®

Summary: Quality Sum®

°Quality Index >1.0is required for a data to be considered acceptable.

°First authors, year of publication, and reference numbers are listed.
‘Mean

“The sum of the Quality Indexes for acceptable referances; it serves as the basis of the confidence code.

‘The confidence code is derived from the Quality Sum
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Table 4. Assessment of database coverage

Total foods Mainly consumed foods
Food group
No. of food No. of value  Coverage (%) No. of food No. of value Coverage (%)
Cereals 461 443 96.1 363 356 98.1
Legumes 61 60 98.4 38 37 97.4
Nuts & oils 28 23 82.1 3 3 100.0
Vegetables 268 204 76.1 102 95 93.1
Fruits 17 109 93.2 67 66 98.5
Qils 57 57 100.0 23 23 100.0
Beverages & alcohols 220 171 77.7 155 133 85.8
Seasonings 198 149 75.3 128 128 100.0
Prepared foods 24 19 79.2 12 9 75.0
Ofthers 115 82 71.3 31 31 100.0
Total 1,549 1,317 85.0 922 881 95.5

Table 5. Key foods with appreciable amounts of flavonoids

Food description

Compounds with appreciable amounts (mg/100 g)

Soybeans, dried”
Tofu, Soybean curd”
Soybean sprout, raw"”
Radishes, raw"
Onion, raw”
Quercetin (21.42)
Kimchi, Baechu®

Kimchi, Yeolmu?

Daidzein (78.86), Genistein (89.32), Glycetin (18.76)

Daidzein (12.31), Genistein (16.10), Glycetin (2.75)

Daidzein (12.86), Genistein (18.77), Glycetin (2.88)

Pelargonidin (25.66), Kaempferol (0.86),

Apigenin (0.01), Luteolin (0.01), Isorhamnetin (5.01), Kaempferol (0.62), Myricetin (0.02),

Luteolin (0.23), Kaempferol (0.74), Myricetin (0.02), Quercetin (0.09)
Luteolin (0.09), Kaempferol (7.12), Quercetin (55.72)

Persimmon, raw"” Cyanidin (45.32), Catechin (0.63), Gallocatechin (0.17)

Pear, raw”

Cyanidin (12.18), Catechin (0.27), Epigallocatechin (0.59), Epicatechin (3.76), Epicatechin

3-gallate (0.02), Epigallocatechin 3-gallate (0.17), Isorhamnetin (0.30), Quercetin (4.51)

)

Citrus fruit, Satsuma mandarin”
Apple, fuji, raw”

Hesperetin (7.94), Naringenin (10.02)
Cyanidin (0.76), Delphinidin (0.01)

, Pelargonidin (0.01), Catechin (0.70), Epigallocatechin

(1.14), Epicatechin (5.21), Epigallocatechin 3-gallate (1.93), Quercetin (2.02)

Green teaq, dried”

Catechin (57.12), Epigallocatechin (2057.98), Epicatechin (811.72), Epicatechin 3-gallate

(1491.29), Epigallocatechin 3-gallate (7115.98), Theaflavin (1.64), Thearubigin (131.91),
Gallocatechin (258.11), Catechin 3-gallate (7.07), Apigenin (12.03), Luteolin (0.17),
Kaempferol (147.55), Myricetin (104.76), Quercetin (223.97)

Doenjang, soybean paste”
Chunggukjang, fermented soybean”
Ganjang, soy sauce, Korean”

Daidzein (16.46), Genistein (15.11), Glycetin (7.90)
Daidzein (61.40), Genistein (90.28), Glycetin (19.3)
Daidzein (0.15), Genistein (0.22), Glycetin (0.00)

1) Importing from USDA Flavonoid database 2) Literature review 3) Calulation of recipe (Mixed dish foods) 4) KRDA database
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Table 6. Food list with missing value among the mainly consumed plant foods

Code Food description Food description
01156 <<, A Sorghum, Sorghum ball cake

01270 =, Wz, =42 AA Foxtail millet, Polished grain

01271 =, A=z, A Foxtail millet, Glutinous millet

17081 34 QlAHE Rice gruels, With pumpkin, Instant

26083 W, g (M&AETH) Bread, Red bean (Seoul Food)

61161 v A A gy o (ARY) Bread, Red bean (Shany)

61162 w2 A o (7)9) Bread, Red bean (Khirin)

04025 W&, T9A Soybean Yeotgangjung (mixed molasses and pressed into syrup)
06025 A, A Bracken, Raw

06027  3AHE], 4F2A Bracken, Boiled

06100 =ahA], A Balloon flower, Root, Raw

06354  FHUE (AHA), A Aster scaber, Wild vegetables, Raw

06356 FvE KHY), a2A Aster scaber, Wild vegetables, Boiled

50301 AhtE Wild edible greens

50307 FUHoIH Soybean leaves, Pickled

51280 AoA Persimmon, Pickled

15003 S5, HAdYLS R, npsLEA Beverages, Garlic and mugwort juice

15004 S2F, FAAQLSE, vhssuEs Beverages, Garlic and pumpkin juice

15005 LS&&F, JdfaSw, jAlS= Beverages, Japanese apricot beverage
15006 Saf, YL w, AT eSS e Beverages, Wild plant beverage, Fermented
15007 L8&, Bdf2eqw, A7det Beverages, Ginger nectar

27033 AL /INES T, Al (SLF&B) Fruit drink, Jujube (Dongwon F&B)

27079 HAErAS T FuA (Eolub) (FH Y Carbonated beverages, fruit (Haetae dairy food)
50357 WAder/vE5ew, Al (HSR) Fruit drink, Japanese apricot beverage (Haetae beverage)
50769 AL ER/MESR, g, AL (o2 E) Fruit drink, Apples (Yakult)

50824 WYL R/IESR, £9% (RUAAHLR) Fruit drink, Pine (Lotte chilsung)

50838 UL /AELeR, IR Y (FEHSRE) Fruit drink, Aloe (Haetae beverage)

50839 WAFE/IFSTE, AN 7909 LR (X% Fruit drink, Aloe (Woongjin food)

50840 WYUer/NFSH, YRoFA Fruit drink, Aloe

50865 UL H/MNFSFE, 220 (LXXE) Fruit drink, Japanese apricot (Woongjin food)
50869 WAL HE/TEHSHR, 7MZEA (BA) Fruit drink, Cafrisun (Nongshim)

50885 WASH/NESE, AT (AHSH) Fruit drink, Cocofam (Haetae beverage)
50887 WAERAS R T AR (Bt EE) Carbonated beverages, Orange (Coca cola)
50889 dERARS R, Fy|A (RFUH Carbonated beverages, Coolpis (Apricot)
50896 WAZE/AFTE, H3Y, fF (WL Fruit drink, Apple (Maeil)

51130 AUSH/AEFSE, HF-F Fruit drink, Jujube

51197 WAL E/TESH, AF Fruit drink, Scole (Haetae dairy food)

61178 @32, G5 (E219) Juice, Carrot (Pulmuwon)

17063 7H), I EEE Curry, Retort pouched

29076 7F A, 38 of7H (7)) Curry, Retort, Vegetable (Ottogi)

50913  7Hlas, 38 7 (5F71) Curry, Retort (Ottogi)
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