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Abstract

In this sudy, we determined major foods and food groups which contributed to the intake of folate in Korean
child-bearing women. Folate content of the major foods was also analyzed. A total of 91 healthy women with
childbearing potential participated. They were divided into one of three groups by age; A (15~24 yrs), B (25~34
yrs) and C (35~49 yrs). Food consumption data of the subjects were obtained by the 24-hr recall method. The
rate of contribution of each food to the total intake of dietary folate was determined. Seventy major foods for
folate were selected from the 178 foods they consumed. Two sets of the 70 foods were collected from different
markets. After extracting folates from the foods by heating with a HEPES-CHES buffer, the samples were treated
with a-amylase, protease and folate conjugase simultaneously. Folate content was determined by a microbiological
method using Lactobacillus casei (ATCC 7469). The most contributable food to folate intakes was Korean cabbage
kimchi followed by laver, soybean sprout, rice, yolmu kimchi, eggs, lettuce, perilla leaves, sea mustard, and
radish root. Food items that contributed to folate intake were slightly different among the age groups. Although
the folate content of Korean cabbage kimchi was 51.6 ng/100 g, but due to the high amount of intake, it was
ranked the first major food providing folate. High folate foods containing over 100 ug/100 g were laver, corn flakes,
spinach, mungbean, sesame, quail’s eggs, small radish kimchi, kidney beans, leeks and peanuts. However, based
on the serving size, spinach, corn flakes, leeks, sweet potato, pepper leaves, quail’s eggs, crown daisy, small radish
kimchi and perilla leaves contributed above 50 Hg of folate per serving size.
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Table 1. General -characteristies-of- the subjects by age
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Age groups
A (15~24 yrs) B (25~34 yrs) C (35~49 yrs) Total (15~49 yrs)
(n=17) (n=37) (n=37) (n=91)
Age (y) 19.0+0.9"% 296+24° 409+39° 322487
Parity (n) 0.0£0.0° 1.0£0.8° 2.1+0.8 13%1.1
Weight (kg) 55.1%6.0 530+59 56.3+55 54.8+59
Height (cm) 161.1+4.2 159.1+4.4 159.8+36 159.8+4.1
BMI® (kg/m®) 21.3%21 209+2.0 22.1%23 21.4%22

D .
Values are mean=standard deviations.

Pvalues with different alphabets within row are significantly different by Duncan’s multiple range test at p<0.05.

YBML: body mass index

Table 2. Folate intakes of the subjects by age

Age groups
A (15~24 yrs) B (25~34 yrs) C (35~49 yrs) Total (15~49 yrs)
(n=17) (n=37) (n=37) (n=91)
Folate (1g/d) 11404481 1416+51.7% 164.6+695° 1458+61.3
g (49.0~221.8) (51.5~285.7) (89.7~354.9) (49.0~354.9)
9% RDA 456+192° 56.6+20.7" 65.81£27.8° 5831245
? (19.6~88.7) (20.6~114.3) (35.9~142.0) (19.6~142.0)

1) .
Values are mean= standard deviations.

PValues with different alphabets within the row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 3. Major foods which contributed to the folate intake of the subjects

% of total Cumulative % of % of the subjects

Rank  Foods folate intake total folate intake  who consumed
I Kimchi, Korean cabbage (w520 A) 15.55 15.55 81.3
2 Laver, toasted (A, & 7 8.06 2361 286
3 Soybean sprouts, boiled (FUE, 32 7D 5.19 28.80 23.1
4 Rice, cooked (2uh 464 33.44 98.9
5 Kimchi, yolmu (D FE71x]) 452 37.96 28.6
6 Eggs, whole, boiled (27, a2 7)) 349 4145 40.7
7  Lettuce, raw (=, A A) 3.24 44.69 209
8 Perilla leaves, raw (A, A7) 2.49 4717 308
9  Sea mustard, fresh (g, A A) 2.26 49.43 99
10 Radish root, raw (5, A Zh 2.21 51.64 26.4
11 Cow’s milk () 1.97 53.61 36.3
12 Orange juice (LA A F2) 1.92 55.53 7.7
13 Mungbean sprouts, boiled (HEUE, e ) 1.88 57.41 99
14 Korean cabbage, raw (vh &, A ) 1.81 59.23 165
15 Sea tangle, fresh (3=, A A 1.66 60.89 33
16 Alaska pollack, dried (dx, ot& #A) 1.46 62.35 46.2
17 Small red beans, boiled &, &7 1.34 63.69 2.2
18 Agar-gel (%) 1.28 64.98 33
19 Black soybeans, dried (AAF, =& 7A) 1.12 66.10 28.6
20 Persimmon, hard (37h) 1.08 67.17 11.0
21 Sweet potato, stalk, raw (=t 7], A7) 1.03 68.21 8.8
22 Yogurt, curd type (878E 34 1.02 69.23 6.6
23 Crown daisy, boiled (=7, a2 A 1.02 70.25 44
24  Sea mustard, stem, fresh (v &77) 1.01 71.25 2.2

25 Kimchi, kkakduki (ZF71) 1.01 72.26 11.0
26 Cabbage, raw (efull 3=, A 7)) 0.98 73.24 11.0
27 Sponge cake (Zt2Hlg}) 091 74.15 12.1
28 Loaf bread, white (2w 3w 0.86 75.00 77
29 Leeks, raw (53, A 7)) 0.85 75.86 15.3
30 Chestnuts, boiled (3, &2 7A) 0.74 76.59 33
31 Sweet potato, boiled (at, g2 7) 0.67 7726 6.6
32 Potato, boiled (A, e A) 0.65 7791 33.0
33 Shi- Ru-Ddoc (A1-%9) 0.64 78.55 2.2
34 Doughnut (=-2-4) 0.61 79.15 2.2
35 Cucumber, raw (2o}, A 7) 0.60 79.76 429
36  Onion, boiled (g, & A 057 80.33 36.3
37 Spinach, boiled (A FA, 4 2D 0.56 80.88 55
38  Pork, braised (= a7], g2 7 0.55 81.43 25.3
39 Soybean paste (3 0.54 81.98 374
40  Beef, braised (Hz7], a7 0.51 82.49 374
41 Parched barley powder (B A7) 0.50 82.99 44
42 Kimchi, welsh onion (7 =) 0.48 83.47 277
43 Yellow soybeans, boiled (Coghg, 42 7D 0.48 83.95 7.7
44 Corn flakes (EFY o) 37) 0.48 84.43 2.2
45  Pumpkin, boiled (39} &e A 0.46 84.89 31.9
46 Wheat flour (A7) 0.45 85.34 55
47 Dan-Mu-Ji (FHEA)) 043 85.77 154
48 Corn, steamed (&4, A A) 0.42 86.20 2.2
49 Pear (ull) 0.41 86.61 55
50 Beer (=) 0.41 87.02 2.2
51 Quail’'s eggs, boiled (dFejet, e ) 0.40 87.42 44
52 Barely, boiled (B, 48 7)) 0.40 87.81 19.8
53 Soybean curd, raw () 0.40 83.21 19.8
54 Grape (E%) 0.37 88.58 13.2
55  Sesame, white, roasted A, F2 2D 0.37 88.94 2.2
56 Bracken, boiled (A, gh& 7)) 0.36 89.30 6.6
57 Ssam- Jang &4 0.35 89.60 154

58 Pepper, green, raw (F31F 4 7A) 0.35 90.00 24.2
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Table 4. Major 10 foods which contributed to the folate intake by age

Rank Age group
A (15~24 yrs) (n=17) B (25~34 yrs) (n=37) C (35~49 yrs) (n=37)
1 Laver, toasted Kimchi, Korean cabbage Kimchi, Korean cabbage
2 Kimchi, Korean cabbage Laver, toasted Laver, toasted
3 Soybean sprouts, boiled Rice, cooked Lettuce, raw
4 Eggs, whole, boiled Kimchi, yolmu Rice, cooked
5 Rice, cooked Soybean sprouts, boiled Soybean sprouts, boiled
6 Orange juice Eggs, whole, boiled Kimchi, yolmu
7 Kimchi, yolmu Sea mustard, fresh Korean cabbage, raw
8 Comn flakes Sea tangle, fresh Radish root, raw
9 Perilla leaves, raw Mungbean sprouts, boiled Sea mustard, fresh
10 Beer Perilla leaves, raw Agar-gel
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Table 5. Food groups which contributed to the folate intake
of the subjects

Folate intake

Food groups

ug/day % total intake
Vegetables 92.0 46.7
Seaweeds 29.3 14.7
Cereals and grain products 254 12.8
Fruits 9.1 46
Eggs 79 40
Beans and their products 7.8 39
Fishes and shell fishes 7.1 36
Milks and dairy products 7.1 3.6
Meats and their products 29 15
Nuts and seeds 29 15
Potatoes and starches 2.8 14
Seasonings 19 0.9
Beverages 1.3 0.7
Mushrooms 0.3 0.2
Others 0.2 0.1
Sugars and sweets 0.0 0.0
Oils and fats 0.0 0.0
Prepared foods 0.0 0.0
Total 199.0 100.0
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Table 6. Folate contents of the major 70 foods which consumed by the subjects

Folate content

Folate content

Food by weight by serving size Food by weight by serving size
(ug/100 g) (ug/various) (1g/100 g)  (ug/various)

Vegetables Kidney beans, raw 103.4 20.7
Bracken, boiled 11.1 78 Mungbeans, boiled 153.6 30.7
Cabbage, raw 11.7 82 Small red beans, boiled 58.4 11.7
Carrot, raw 20.1 14.1 Soybean curd, raw 175 14.0
Chicory, raw 54.4 38.1 Yellow soybeans, boiled 83.2 16.6
Crown daisy, raw 78.3 548
Cucumber, raw 105 74 Fruits
Dan-Mu-Ji 9.1 6.4 Grape, raw 14.0 14.0
Green pepper, raw 20.0 14.0 Orange juice 30.1 30.1
Kimchi, kkakduki 6.8 34 Pear, raw 2.6 2.6
Kimchi, Korean cabbage 51.6 30.9 Persimmon, hard 16.3 16.3
Kimchi, mustard leaves 84.4 42.2
Kimchi, small radish 107.6 535 Fishes and shell fishes
Kimchi, welsh onion 67.6 33.8 Alaska pollack, dried 55.9 8.4
Korean cabbage, raw 58.7 41.1
Leeks, raw 102.7 71.9 Eggs
Lettuce, raw 56.7 39.7 Chicken’s eggs 64.4 322
Mungbean sprouts, raw 420 294 Quail's eggs, fresh 1139 57.0
Onion, raw 21.3 107
Perilla leaves, raw 73.3 51.3 Milk and dairy products
Pepper leaves, raw 90.5 63.4 Cow’s milk 4.7 9.4
Pumpkin, raw 18.4 12.9 Yogurt, liquid type 2.0 29
Radish root, raw 224 15.7 Yogurt, curd type 10.6 11.9
Soybean sprouts, raw 55.2 8.6
Spinach, raw 173.4 121.4 Potatoes and starches
Sweet potato, stalk, raw 7.8 55 Potato, raw 10.0 10.0
Water dropwort, raw 48.3 338 Sweet potato, raw 495 69.4
Wheat flour 13.9 125

Meats and their products

Seaweeds Beef, loin, raw 6.5 3.9
Laver, dried 1018.5 20.4 Beef, rump, raw 6.5 39
Sea mustard 6.9 48 Pork, belly, raw 5.5 33
Sea mustard, stem 8.2 57 Pork, loin, raw 5.6 33
Sea tangle, raw 5.3 37 Pork, tender loin, raw 52 3.1

Cereals and grain products Nuts and seeds
Barley, boiled 6.0 12.6 Chestnuts, raw 75.1 9.8
Bread, with small red bean 315 252 Peanuts, roasted 102.0 13.3
Corn flakes 287.0 86.1 Sesame, white, roasted 148.3 19.3
Corn, sweet, canned 48.1 289
Loaf bread, white 358 3B Seasonings
Rice, cooked, well-milled 8.7 18.3 Ko-Ch'u-Jang 14.6 9.8
Shi- Ru-Ddoc 41.2 41.2 Ssamfjang 25.8 13.3
Sponge cake 12.1 12.1 Soybean paste 435 193
Parched powder 422 38.0

Beverages

Bean and their products Beer 114 114

Black soybeans, boiled 49.2 9.8
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Table 7. The three groups of 70 foods divided by their folate contents analyzed

Folate content

High (>100 pg/100 g) Moderate (50~100 ng/100 g)

Low (<50 ug/100 g)

Laver, dried

Corn flakes

Spinach, raw
Mungbeans, boiled
Sesame, white, roasted
Quail’s eggs, fresh
Kimchi, small radish
Kidney beans, raw
Leeks, raw

Peanuts, roasted

Pepper leaves, raw
Kimchi, mustard leaves
Yellow soybeans, boiled
Crown daisy, raw
Chestnuts, raw

Perilla leaves, raw
Chicken’s eggs, fresh
Korean cabbage, raw
Small red beans, boiled
Lettuce, raw

Alaska pollack, dried
Soybean sprouts, raw
Chicory, raw

Kimchi, Korean cabbage

Sweet potato, raw

Water dropwort, raw
Corn, sweet, canned
Soybean paste

Parched powder
Mungbean sprouts, raw
Shi- Ru~-Ddoc

Loaf bread, white

Bread, with small red bean
Orange juice

Cabbage, raw

Beer

Bracken, boiled

Yogurt, curd type
Cucumber, raw

Potato, raw
Dan-Mu-Ji

Rice, cooked

Sea mustard, stem, raw
Sweet potato, stalk, raw

Ssam-~ Jang Sea mustard, raw
Radish root, raw Kimchi, kkakduki
Onion, raw Beef, loin, raw

Carrot, raw

Green pepper, raw
Pumpkin, raw
Soybean curd, raw
Persimmon, hard

Beef, rump, raw
Barley, cooked
Pork, loin, raw
Pork, belly, raw
Sea tangle, raw

Ko-Ch'u-Jang Pork, tender loin, raw
Grape Cow’s milk
Wheat flour Pear

Sponge cake Yogurt, liquid type
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