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Dietary folate intake and food sources of children and adolescents in
Chungcheong area - Using nutrient database revised by measured folate in
selected foods*
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ABSTRACT

Purpose: The purpose of this study was to estimate dietary folate intake and food sources of children and adolescents
using a nutrient database revised based on measured folate in selected foods, Methods: Folate content in 51 foods known
as folate sources was measured by microbiological assay after trienzyme extraction, Folate intake was estimated from a part
of the data of ‘Dietary Intake Survey of Infants, Children and Adolescents in 2007~2008’ conducted by the Korea Food and
Drug Administration (KFDA) and the Korea Health Industry Development Institute (KHIDI). The study subjects were 567
children aged 1~19 years living in the Chungcheong area who completed two 24—hour recalls, Results: Folate values were
revised by replacing the values in the current database with the analyzed values except when the value in the current
database was between the analytical values or was not different from the mean analytical value by more than 10%. Among
the revised values of 40 food items, folate values of 36 foods were lower than the current values. Mean folate intakes
estimated with the revised database were approximately 70~80% lower than those estimated with the current database,
Mean folate intakes of males aged 12~14 and females aged 12~19 were lower than the 2010 Recommended Nutrient Intakes
(RNIs), Chicken's eggs, Kimchi, rice, mandarin, and laver were found to be main food sources of folate, Conclusion: In this
study, mean dietary folate intakes were lower than those estimated with the current database, Further analyses for folate
content especially in cooked foods commonly consumed in Korea are needed using a reliable assay in order to accurately
assess folate intake of the Korean population, In addition, nutrition education should be provided for adolescent females in
order to increase consumption of folate—rich foods,
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Table 1. Folate content in selected foods

Analyzed value Current database  Analyzed value

Food group Food (Hg/100g) (wg/100g) /value in KNS Decgor;)
Individual data Mean KNS USDA?Z  database (%) forevise
Rice, cooked (4t} 1.4/1.8/2.0 1.7 9.1 1~3 18.7 Y
Rice (&) 10.5/11.1/11.5 11.0 24.5 7~9 449 Y
Cereals Ramyon, cooked (2}H) 9.4/11.5/11.9 10.9 23.4% - 46.6 Y
and grain Corn (244) 95.8/170.1 133.0 205.1 42 64.8 Y
products Spaghetti, dried (AIHAE|, OF2Z) 22.1/27.5 24.8 337 18 73.6 Y
Wheat flour (27}2) 14.5/21.1 17.8 16.0 26 111.3 N
Loaf bread (Aluf) 21.3/33.4 27.4 23.0 33 119.1 N
Potatoes and Sweet potato (720 30.1/49.9 40.0 83.7 11 47.8 Y
starches Potato (ZtX}) 22.4/24.1/33.8 26.8 27.3 18 98.2 N
Kimchi, youlmu (Z222X() 38.1/47.8 43.0 164.3 - 26.1 Y
Tomato (EOIE) 14.8/19.6 17.2 51.9 15 33.1 Y
Radish (%) 12.3/18.2/23.5 18.0 40.1 28 449 Y
Kimchi, Chinese cabbage (Hi5=ZX) 49.8/54.7 52.3 115.0 - 45.4 Y
Cabbage (2ftH3) 42.6/63.5 53.1 98.0 43 54.1 Y
Spinach (AIZX|) 209.8/213.0 211.4 293.6 194 72.0 Y
Green pepper (Z1%) 23.3/35.6 29.5 40.9 23 72.0 Y
Red pepper (21%) 81.3/139.6 110.5 152.7 23 72.3 Y
Chinese cabbage (Hi3) 79.3/93.3 86.3 116.6 79 74.0 Y
Vegetables Perilla leaf (212)) 115.0/119.6 117.3 157.5 - 74.5 Y
Crown daisy (%2 204.0/204.7 204.4 271.0 177 75.4 Y
Welsh onion, large type (CHt) 86.9/87.0 87.0 113.5 64 76.6 Y
Onion (2fm}) 12.6/14.4 13.5 17.0 19 79.4 Y
Lettuce, improved (&=, TH2E5) 87.5/102.1 94.8 1150  38~136 82.4 Y
Pumpkin, immature (O1SEf) 37.9/58.7 48.3 55.6 24 86.9 N
Garlic (Ohs) 73.7/114.0 96.8 86.4 3 112.0 N
Mallow (0}2) 127.7/176.3 152.0 130.1 - 116.8 N
Kimchi, KKaK Du Ki (Z+=7]) 5.6/31.5 18.6 6.0 - 309.2 N
Kimchi, welsh onion (It x|) 49.2/54.2 51.7 16.1 - 321.1 Y
Orange juice (EIX|Z=A) 32.6/39.2 359 57.6 30 62.3 Y
Grape (&) 10.9/25.5 18.2 27.7 4 65.7 Y
Fruits Muskmelon (Zi2]) 50.7/76.8 63.8 64.2 - 99.4 N
Kiwi (7|9) 57.5/71.5 64.5 49.4 25 130.6 Y
Mandarin (2) 35.9/41.9 38.9 24.0 16 162.1 Y
Eggs Chicken's eggs (#[24)% 86.9/88.9/106.7/114.5 99.3 124.5 47 79.8 Y
Quail's eggs (m|z=2]24)® 201.3/212.6 207.0 231.3 66 89.5 Y
Pork, loin(zhx|z27|, S41)%) 0.4/1.6 1.0 4.0 1~5 25.0 Y
Meatsand  Dumpling, frozen (11.7|2t5) 18.7/32.7 25.7 80.8 - 31.8 Y
poultry Chicken meat (&117]) 14.2/15.8 15.0 16.7 4~8 89.8 Y
Beef, rump (47|, 25)% 5.3/9.9 7.6 8.3 3~13 91.6 N
. Cheese, processed (7}2x|=)% 9.4/21.8 15.6 61.0 7~27 25.6 Y
Milk and S
dairy Yogurt, liquid type (HAQTZE) 9.9/9.9 9.9 32.1 - 30.8 Y
products ~ CoW'smik (27 42/5.0 46 9.7 5 47.4 v
Yogurt, curd type (EAIR 12 E) 10.0/13.2 11.6 23.7 7~12 48.9 Y
. Mackerel (1504)% 12.7/21.6 17.2 45.0 1~8 38.2 Y
Fishes and ) . ~
shell fishes Anchovy boiled-dried (EX|, X}71Z) 63.5/94.6 79.1 107.5 - 73.5 Y
Little neck clam (H}X|2) 38.3/71.5 54.9 17.0 5 322.9 Y
Seaweeds  Laver, dried (Z)) 769.2/905.0 837.0 1633.4 - 51.2 Y
Beverage Beer (2HZ) 7.7/8.8 8.3 19.9 6 41.5 Y
Soy sauce (71%) 7.0/39.6 23.3 45.4 13~18 51.3 Y
Seasonings  Fermented soybeans (H=%) 206.2/456.7 331.5 386.7 - 85.7 N
Soybean paste (=%} 58.0/96.8 77.4 89.4 - 86.6 N

1) The Korean Nutrition Society'®  2) U. S. Department of Agiculture'®  3) Y =Yes, N=No  4) Ramyon, instant, uncooked  5) Fat
was removed before trienzyme extraction due to high fat content.
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3~5 48 (52.7) 43 (47.3) 18 (19.8) 46 (50.5 27 (29.7) 32 (35.2) 59 (64.8) 91 (100.0)
6~8 38 (40.0) 57 (60.0) 17 (17.9) 50 (52.6 28 (29.5) 32(33.7) 63 (66.3) 95(100.0)
9~11 44 (46.3) 51(53.7) 23(24.2) 43 (45.3) 29 (30.5) 20 (21.1) 75(78.9) 95(100.0)
12~14 61 (55.5) 49 (44.5) 26 (23.6) 57 (51.8) 27 (24.6) 22 (20.6) 88 (79.4) 110 (100.0)
15~19 63(52.9) 56 (47.1) 34 (28.4) 57 (47.8) 28 (23.8) 11(9.2) 108 (90.8) 119 (100.0)
Total 278 (49.9) 289 (50.1) 130 (22.9) 281 (49.6) 156 (27.5) 133 (23.5) 434 (76.5) 567 (100.0)

1) N (%)
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Table 3. Mean dietary intake of energy and folate

KNS' database

Revised database

Age Energy
(years) (keal) Folate Folate Folic acid Total folate? t-value
(ng) (ug) (ug) (ugDFE)*)
chigren 2 57 1,143 (114)4 271.0+108.4% 188.1+ 97.2 15.1+40.6 2140 £91.9 7.34*:*
3~5 91 1,441 (103) 318.8+145.8 225.6£108.6 46162 2343+114.38 13.36
6~8 38 1,929 (121) 433.3+209.6 293.5+135.4 33+11.7 300.7 + 140.5 9.02"”
Male 9~11 44 2,000 (105) 507.9 +222.4 347.4+144.2 48+155 356.1+144.6 9.85*:;
12~14 61 2,145 (89) 503.0 +209.8 350.0+155.5 47+16.1 359.8+ 164.1 15.17
15~19 63 2,446 (91) 573.1+313.7 393.5+231.9 2.2+10.0 398.9 +235.2 13.89™
6~8 57 1,563 (104) 3827 +167.2 277.0+ 146.1 45+139 285.3+145.1 12.90™
Female 9~11 51 1,797 (106) 412.8+143.9 29471112 37+108 301.9+113.1 12.71::
12~14 49 1,736 (87) 432.4+201.4 293.1+150.9 1.1+7.4 296.1+151.1 12.59
15~19 56 1,788 (89) 447.9 +209.8 310.4+ 146.4 42+19.8 318.9+147.4 11.63™

1) The Korean Nutrition Society'?

mated Energy Requirement (%EER)  5) Mean £ SD

2) Total folate = Folate + 1.7 x folic acid

3) DFE = Dietary Folate Equivalent  4) Percentage of Esti-

***p <0.001 : Significantly different between total folate intake estimated using KNS database and revised database by paired t-test.

W agolnt. 719 HolEuo]Ag AR ¢ BF A Atk AR F2 FYAFCE 15~194 FAE AlQlstaL
AT oPdollont g% uolEMo]~z ARt = EF 109] ol Stk 1-240X e T, AR
739 12~144) FAR= 90.0%0]1 a1, 12~14, 15~194] o4&} F GaF AF5Fe] oF 24%E XS AL, 34| o delM=
= 7h7 WAL 74.0%, 79.7%CI000, 1 9 e AFAE £ FANECR Uehdth AR BE 12
ARRDOINE FEHAT] BIRAZT A AT oI 10% viele] AT AR Felshe Ao ekt
AAAFT ol el on, A= 64 oldelAl 10% Ul2]e] Gt A3l 7]
ofsh= Aol Ak
T FENE
Table 42 S 3] 7107} e A3 FU4E o &
THE A, AREE vwg Agolnt. BE ARl A
YA, A, Fe A FUAE) 109 ol EF5 B agelrie dele] i 4ARS F o Agh
(%) 220

200 i O KNS database

180 1 2 s . - M Revised database

160

140 - - hihdad EE2

120 -

100 +------1-- -—-----p----t-- s et EEEEEE - - -

20 4

60 4

a0 4

20 -

0 ; : . :
1-2y 35y 68y o111y 12-14y 15-19y 68y 911y 12-14y 15-19y
Male Female

Fig. 1. Percentage of dietary folate intake compared with 2010 Recommended Nutrient Intakes (RNIs).
**p < 0.001 : Significantly different between the values estimated using KNS database and revised database by paired t-test.
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Table 4. Food sources of folate

Rank Food % of fotal Cumulative % Rank Food % of fotal Cumulative %
folate folate
1~2y (n=157) 3~5y (n=91)
1 Soybean milk 12.3 12.3 1 Chicken's eggs 10.7 10.7
2 Infant formula milk powder 1.7 24.1 2 Rice 5.9 16.6
3 Chicken's eggs 11.0 35.1 3 Laver, dried 5.9 22.5
4 Rice 5.0 40.1 4 Kimch, Chinese cabbage 5.7 28.2
5 Strawberries 4.8 44.9 5 Mandarin 4.9 33.1
6 Laver, dried 4.2 49.1 6 Spinach 4.0 37.1
7 Cow's milk 3.6 52.7 7 Cow's milk 2.9 40.0
8 Kimch, Chinese cabbage 3.5 56.2 8 Quail's eggs 2.8 42.9
9 Sweet potato 3.3 59.4 9 Orange juice 2.2 45.1
10 Mandarin 2.8 62.2 10 Kiwi 2.2 47.3
6~8y Male (n=38) 6~8y Female (n=157)

1 Chicken's eggs 15.3 15.3 1 Chicken's eggs 9.4 9.4
2 Kimch, Chinese cabbage 10.3 25.5 2 Kimch, Chinese cabbage 8.3 17.7
3 Rice 5.4 31.0 3 Mandarin 6.4 24.1
4 Laver, dried 4.7 35.7 4 Spinach 5.6 29.7
5 Chinese cabbage 3.0 38.6 5 Rice 5.1 34.8
6 Spinach 2.9 41.6 6 Strawberries 4.9 39.7
7 Mandarin 2.6 44.2 7 Laver, dried 4.7 44.3
8 Welsh onion 2.2 46.4 8 Cereal 2.8 47.2
9 Black soybeans 2.2 48.6 9 Bean sprouts 2.7 49.9
10 Potato 2.2 50.8 10 Corn 22 52.1

9~11y Male (n = 44) 9~11y Female (n=51)
1 Kimch, Chinese cabbage 11.3 11.3 1 Chicken's eggs 10.6 10.6
2 Chicken's eggs 10.2 21.5 2 Kimch, Chinese cabbage 10.3 20.9
3 Rice 5.6 27.1 3 Mandarin 7.3 28.2
4 Spinach 5.0 32.1 4 Rice 5.3 33.5
5 Mandarin 4.1 36.1 5 Spinach 4.8 38.3
6 Laver, dried 3.8 40.0 6 Laver, dried 3.2 41.5
7 Muskmelon 3.5 43.5 7 Welsh onion 3.0 44.6
8 Potato 3.2 46.7 8 Bean sprouts 2.7 47.3
9 Bean sprouts 3.2 49.9 9 Kiwi 2.3 49.6
10 Cereal 2.4 52.3 10 Cereal 2.2 51.8

12~14y Male (n=61) 12~14y Female (n = 49)
1 Kimch, Chinese cabbage 12.0 12.0 1 Kimch, Chinese cabbage 15.1 15.1
2 Chicken's eggs 10.2 22.1 2 Chicken's eggs 8.7 23.7
3 Rice 5.4 27.5 3 Mandarin 58 29.6
4 Welsh onion 3.3 30.9 4 Rice 58 35.4
5 Mandarin 3.3 34.2 5 Laver, dried 3.9 39.3
6 Laver, dried 3.1 37.3 6 Sweet potato 3.3 42.6
7 Black soybeans 2.9 40.2 7 Welsh onion 2.8 45.4
8 Bean sprouts 2.5 42.7 8 Bean sprouts 2.5 47.9
9 Sweet potato 2.5 45.2 9 Potato 2.2 50.1
10 Cereal 2.4 47.5 10 Pumpkin, immature 2.0 52.1

15~19 y Male (n=63) 15~19 y Female (n = 56)
1 Kimch, Chinese cabbage 14.4 14.4 1 Kimch, Chinese cabbage 10.7 10.7
2 Chicken's eggs 11.8 26.3 2 Chicken's eggs 8.5 19.3
3 Rice 5.5 31.8 3 Rice 53 24.6
4 Welsh onion 4.1 35.9 4 Welsh onion 3.7 28.3
5 Mandarin 3.7 39.6 5 Spinach 3.5 31.8
6 Spinach 2.9 42.6 6 Strawberries 3.0 34.8
7 Strawberries 2.9 45.5 7 Mandarin 2.7 37.5
8 Black soybeans 27 48.1 8 Bean sprouts 2.5 40.1
9 Bean sprouts 2.4 50.5 9 Orange juice 2.4 42.4
10 Chicken meat 2.1 52.6 10 Laver, dried 2.4 44.8
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