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Comparison of Folate Intake and Food Sources in College Students
Using the 6th vs. 7th Nutrient Database*

Hyun, Taisun® - Han, Young-Hee
Department of Food and Nutrition, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea

ABSTRACT

To determine folate intake and food sources in Korean college students, dictary survey was conducted in March, 1999. Dictary
data were collected by trained interviewers using the method of 24-hour recalls for 3 consecutive days. The data of 44 male and 62
female students were analyzed with two different nutrient databases in Recommended Dietary Allowances for Koreans on the 6th
and 7th revisions, and the results were compared. The intakes of energy and nutrients except vitamin A and folate were lower when
analyzed with the 7th database than the 6th database. Mecan daily folate intakes with the 6th and 7th databases were 172.9ug, 221.
opg for male students while 125.1pg, 168.0pg for female students, respectively. The results showed significantly higher estimates of
folate intake with the 7th database, and significantly higher intake in males than females analyzed with both the 6th and 7th
databases. Daily folate intake per 1,000kcal(folate density) was 71.1pg,/1000keal for males and 67.6ug,/1000kcal for females with
the 6th database, and 97 9pg,/1000kcal tor males and 95 .5pg,/1000kcal for females with the 7th database. The differences in folate
density between the two databases were significant, but the differences between the gender were not significant. The proportions of
the subjects who consumed more than the RDA of 250pg with the 6th and 7th databases were only 4.6%, 29.6% of males and 1.6%,
9.7% of females, respectively. The biggest food source of folate was Kimchi, contrnibuting 17.9% for male and 13.7% for female
students with 7th database. Laver, spinach, Ramyon, rice, and Ko Chu Jang together with Kimchi contributed 41.9% for male and
32.4% for female students with the 7th database. These results imply that folate intake reported in the previous studies using the 6th
darabase was underestimated. However, the 7th database seems to be still incomplete since 20.5% of 2,932 foods in the database
were derived from the other sources, and the rest were imputed from similar foods. Therefore, in order to accurately estimate folate
intake of Koreans, folate contents in major contributing foods need to be measured using an appropriate assay method. (Korean J
Nutrition 34(7) : 797808, 2001)
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Table 1. Anthropometric indices of subjects
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Characteristics Male(n = 44) Female(n = 62)
Agelyears) 228+ 25 (18 - 27)° 204 + 1.6 (18 - 24)
Height(cm) 1728 £ 57 (161.0 - 186.7) 15854 46 (148.0  171.0)
Weight(kg) 660 + 7.8 (519 - 84.5) 5291 6.5 (42.1 - 78.5)
BMItkg/m?) 22.1 4+ 2.1 (183 - 28.4) 211+ 25 (16.8 - 32.5)
1) Mean + S.D. (range)
Table 2. General characteristics of subjects N(%)
Characteristics Male(n = 44) Female(n = 62) Total(n = 106)
Type of residence
Home living 17(38.6) 20(32.3) 37(34.9)
Self-cooking 21(47.7) 30(48.4) 51(48.1)
Dormitory living 2( 4.6) 8.1) 7( 6.6)
Boarding 2( 4.6) ) 7{ 6.6)
Other 2( 4.6) 2(3.2) 4( 3.8)
Pocket money(10,000won/month)
<10 8(18.2) 13(21.0) 21(19.8)
10 - 19 20(45.5) 36(58.1) 56(52.8)
> 20 16(36.4) 13(21.0) 29(27 .4)
Smoking
No smoking 28(63.6) 59(95.2) 87(82.1)
Ex-smoking 7(15.9) 10 1.6) 8( 7.6)
Current smoking 9(20.5) 2(3.2) 11(10.4)
Drinking
No drinking 3( 6.8) 16(25.8) 19(17.9)
2 - 3/month 15(34.1) 26(41.9) 41(38.7)
1/week 15(34.1) 14(22.6) 29(27 .4)
> 2 - 3jweek 11(25.0) 6( 9.7) 17(16.0)
Exercise
No exercise 6(13.6) 23(37.7) 29(27.6)
Sometimes 25(56.8) 34(55.7) 59(56.2)
Regular 13(29.6) 4( 6.6) 18(21.2)
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Table 3. Mean daily nutrient intakes of subjects analyzed with two different nutrient databases

Male(n = 44) Female(n = 62)

Nutrient 6th” 7th? Corre-la'tion 6th th Corre‘IaFion
coefﬁuent coeff|C|ent
Energy(kcal) 2498.1 + 653.9%* 23159 + 609.0 .988'TT 19004 + 448.6** 177731 + 4183 986"
Protein(g) 833 + 23.6* 825 + 236 .996'"" 61.9 + 14.3* 611 + 144 97511
Fat(g) 64.8 & 21.4%* 587 + 19.8 963" 541 +  17.6%** 495 + 16.7 95411
Carbohydrate(g) 3554 + 94.8** 3442 + 903 993" 2699 +  64.9* 265.1 + 633 982111

C: P: F ratio” 57.4: 134 233 60.1: 1431 22.7 57.00 13.1: 256  59.9: 139: 250
Ca(mg) 581.0 + 306.1** 5303 + 2872 982" 4854 + 185.9** 4558 + 199.1 97811
P(mg) 1179.8 + 360.3** 1088.8 + 3465 .983'"" 908.2 + 232.9** 8350 * 223.2 957111
Fe(mg) 169 + 8.0 149 + 73 953" 12.8 +  44x 108 + 339 94011
Na(mg) 74914 + 2676.3** 4982.8 + 16256  .955'"" 54324 + 1702.3** 3660.1 = 939.0 885!
Vit Agig) 3600 + 1235 6354 + 1667  .746''! 3307 + 180.0%* 5456 + 2166 LIVARM
Vit B,(mg) 1.4 + 05 14 + 05 808"’ 11+ 04 1.0+ 03 8411171
Vit B,(mg) 14 £ 05 1.3+ 05 912" 1.1 £ 04 09 + 03 895111
Niacin(mg) 189 + 68 185 + 68 937" 141 £ 4.2% 131 £ 4.1 855111
Vit C(mg) 75.8 +  38.3%* 685 + 349 980"’ 726 + 576 711 £ 65.1 958" 1t
Folate(pg) 1729 +  43.7% 216 + 629 703t 1251 +  432%* 1680 = 648 759!

1) 6th database in Recommended Dietary Allowances for Koreans, 1995
2) 7th database in Recommended Dietary Allowances for Koreans, 2000

3) Ratio of percent of energy from carbohydrate, protein and fat

#1 p < 0.05, #+: p < 0.01, xxx: p < 0.001: Significantly different from the value of 7th database by paired t-test
t 1 1: p < 0.001: Significantly correlated by Pearson's correlation analysis
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Table 4. Mean daily folate intake and density

6th” 7th”
Date Male(n = 44) Femaleln = 62) Male(n = 44) Female(n = 62)
Intake Density Intake Density Intake Density Intake Density
(pg) (1g/1000kcal) (g {1g/1000kcal) (1g) (1g/1000kcal) {1g) (#g/1000kcal)
st day 183.4%** 739 134.6 73.8 230.5%** 979 162.3 94.2
2nd day  164.5% 68.5 130.6 70.1 214.8 96.0 181.0 99.1
3rd day  170.6*** 69.9 110.0 61.4 219.5%** 98.3 160.7 94.0
Total 172.9%* 711 125.1 67.6 221 7% 97.9 168.0 95.5

1} 6th database in Recommended Dietary Allowances for Koreans, 1995
2) 7th database in Recommended Dietary Allowances for Koreans, 2000
#: p<0.05, **+x: p<0.001: Significantly different from the intake of fem
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Table 5. Pearson's correlation coefficients of folate intake with en-
ergy and other nutrient intakes

Nutrient 6th" 7th”
Energy(kcal) 5871%** 621%%*
Protein(g) H55+** .666***
Fal(g) 4164 4274+
Carbohydrate(g) .529%** 631¥**
Ca(mg) 397 AB0***
P(mg) YA R .678***
Fe(mg) 453K 512%x*
Na(mg) 659%# 653%=
Vit AQg) 488+ 57wk
Vit Bi(mg) 626*** 520%*
Vit B,(mg) 508** 5a4%e
Niacin(mg) 546%** 520
Vit C(mg) A469*** .398***

1) 6th database in Recommended Dietary Allowances for Koreans,
1995

2) 7th database in Recommended Dietary Allowances for Koreans,
2000

k. p < 0.001:

analysis

Significantly correlated by Pearson's correlation
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Table 6. Major contributing foods of folate

<Male>
6th" 7th”
Ranking Folat Percent of  Cu- Folate Percent Cu-
Food (18/100g) total mulative Food (12/100g) of total  mulative
folate(%) percent(%) 8 folate(%) percent(%)
1 Kimchi(sl 37 2}) 46.1 23.00 23.00 Kimchi(sf 32 A]) 46.1 17.94 17.94
2 Spinach(*] # ]} 243.0 10.42 33.42 laver, dried(%]) 1364.0 7.84 25.78
3 Rice(#h) 3.6 4.81 38.23  Spinach(A]3F4]) 145.8 5.31 31.09
4 Lettuce(’d ) 88.8 3.32 41.55 Ra Myon(2}h4d) 17.6 3.83 3492
5 Hamburger(311 7{) 28.0 3.13 44.68 Rice(#&) 36 3.75 38.67
6  Green onion(3}) 40.2 3.06 47.74 Ko Chu Jang(31 34} 74.6 3.24 4191
7 Black soybean(7] & %) 96.4 297 50.71 Black soybean(7] &%) 127.0 3.05 4496
8 Beer(} ) 7.6 2.84 53.55 Lettuce( =) 88.8 2.59 47.55
9 Korean radish, root(5-) 40.3 2.78 56.33 Hamburger(3 1] #) 28.0 2.44 49.99
10 Ko Chu Jang(31% %) 445 2.48 58.81 Sea mustard(] <) 1058.3 2.21 52.20
1" Ra Myon(h) 8.8 2.45 61.26 Beer(™ %) 6.0 1.80 54.00
12 Cabbage(%ul) ) 57.3 2.17 63.43 Cabbage(%ul %) 57.3 1.69 55.69
13 Hot dog(38t &= 1) 30.0 1.84 65.27 Hot dog(d % 1) 30.0 1.43 57.12
14 Soybean curd(F%) 16.5 1.62 66.89 Soybean curd(‘{- %) 15.0 1.38 58.50
15 Chicken's egg(A &) 4.3 1.59 68.48 Red pepper powder(il 57} ) 106.8 1.35 59.85
16 Loaf bread{4] W) 30.0 1.51 69.99 Orange juice( &l 2] 3= 2) 30.0 1.31 61.16
17 Comn FlakestZ & djo]=1) 1416 1.40 71.39  Mustard powder(7] 2} 7} ) 1199.0 1.23 62.39
18  Yolmu Kimchi(d 5 71 z]) 46.1 1.36 72.75 Ketchup(#| &) 94.2 1.23 63.62
19 Onion(%3}) 20.7 1.30 74.05 Loaf bread(2] W) 30.0 1.18 64.80
20  Wheat flour('d 7}%) 25.7 1.22 75.27 Corn flakes(Z &2 0] 21) 141.6 1.09 65.89
21 Pork(=f| =] 21 7]) 3.7 1.11 76.38 Citron tea(-F 2} 2H 1353 1.02 66.91
22 Soybean paste(s! %) 31.0 1.02 77.40  Wheat flour(} 7} &) 25.7 0.95 67.86
23 Tak ju(2t4 2} 2.0 0.99 78.39  Anchovy('# A)) 320 0.79 68.65
24 Beef(4] 117]) 5.2 0.87 79.26 Sea tangle(t} A oh) 1364.0 0.73 69.38
25  Soybean sprout(Z1}+E) 10.6 0.79 80.05 Common squid, dried(v} £ Q %] o) 50.5 0.72 70.10
26 Korean cabbage(s)l 3) 46.1 0.79 80.84 Onion(% ) 15.1 0.72 70.82
27 Kkakduki(Z}5=7]) 40.3 0.77 81.61 Sea mustard, stem(n1] & & 7)) 146.3 0.70 71.52
28 Soy Sauce(7+4) 14.5 0.77 82.38 Pork(®] 1} 127]) 6.0 0.68 72.20
29 Coffee(7}9]) 1.8 076  83.14 Korean cabbage(tj %) 46.1 0.62 72.82
30  Potatoes(Z+2h 133 0.72 83.86 Soy bean paste(s 4 33.0 0.62 73.44
< Female>

1 Kimchi( 343 &1) 46.1 18.40 18.40 Kimchi(w} 3= 7 & 46.1 13.70 13.70
2 Spinach(A]# #]) 243.0 7.34 25.74 Laver, dried( d) 1364.0 5.52 19.22
3 Rice() 3.6 4.64 30.38 Ko Chu Jang(x1 %) 746 3.81 23.03
4 Green onion(3}) 40.2 3.56 33.94 Spinach(*] £ 7)) 145.8 3.49 26.52
5 Cabbage(% 1l 3) 57.3 3.31 37.25 Rice(#h) 3.6 3.46 29.98
6 Wheat flour(*2 7} ) 25.7 3.16 40.41  Sea lettuce(z}2l) 146.3 2.84 35.29
7 Ko Chu Jang(n %3 44.5 3.05 43.46 Cabbage(%Hll 5) 57.3 2.47 37.69
8  Orange juice(Q & =] 5 2) 94 264 46.10  Ra Myon(2}#) 176 2.40 40.07
9  Korean radish, root(%-) 403 2.55 48.65 Orange juice(Q. &l 2] = ~) 30.0 2.38 42.42
10  Strawberry(% 7]) 16.5 2.52 51.17  Wheat flour("§ 7} ) 25.7 2.35 44.29
11 Lettuce(4} ) 88.8 2.39 53.56 Strawberry(% 7)) 16.5 1.87 46.07
12 Hamburger(38] #) 28.0 2.14 55.70 Lettuce(%} =) 88.8 1.78 47.82
13 Soybean curd(F %) 16.5 1.98 57.68 Sea mustad(M) %) 1058.3 1.75 49.49
14 Kkakduki(ZH5=71) 40.3 1.95 59.63 Soybean curd( %) 15.0 1.67 51.08
15 Shepher's purse(*§ ©]) 104.8 1.88 61.51 Hamburger(ff“ B A) 28.0 1.59 5246
16 Hot dog(3t% 1) 30.0 1.74 63.25 Ketchup(# zh 94.2 1.38 53.75
17 Loaf bread(*] v 30.0 1.69 64.94 Hot dog(8t %= 1) 30.0 1.29 55.01
18 Ra Myon(2}d) 8.8 1.61 66.55 Red pepper powder(1 F 7} ) 106.8 1.26 56.27
19 Lotus roots{(d %) 19.8 1.34 67.89 Mustard powder(7} &} 7}5) 1199.0 1.26 57.42

20 Beer(™ ) 7.6 133 69.22  Loaf bread(2] ") 30.0 1.15 58.51
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Table 6. Continued

< Female>
oth" 7th”
Ranking Folate Percent of Cu—‘ Folate Percent Cui
Food 1g/100g) total mulative Food (18/100g) of total  mulative
folate(%) percent(%) folate(%) percent{%)
21 Sweet potatoes{ i1 v}) 52.0 1.29 70.51  Small red beans, dried(:#) 4229 1.09 58.51
22 Pork(sh =} a1 7)) 6.0 1.21 71.72  Sea tangle(c}A] v}y 1364.0 1.07 59.58
23 Yolmu Kimchi(1 5+ 41 %)) 46.1 1.12 72.84  Black soybean(#] 4 %) 127.0 1.02 60.60
24 Soybean paste(¥! %) 39.8 1.06 73.90 Sweet potatoes(al 4 ul) 52.0 0.95 61.55
25  Chicken(&+ a7l 99 1.04 74.94  Sea mustard, stem(v] ¥ 5 7|) 146.3 0.92 62.47
26 Black soybean(7] 43 96.4 104 7598 Pork(s} %} 21 7]) 6.0 0.92 63.39
27 Pizza(ii} 2}) 34.0 0.86 76.84 Beer(vh72) 6.0 0.78 64.17
28  Chicken's egg(xt7F) 4.3 0.85 77.69 Strawberry jam(% 7] #) 123.5 0.77 64.94
29 Potatoes(:{} 2}) 13.3 0.84 78.53  Pound cake(s} &1 A o) 30.0 0.77 65.71
30 Peanuts(d ) 239.8 0.83 79.36  Crab meat( Al 4H) 819 0.75 66.46
1) 6th database in Recommended Dietary Allowances for Koreans, 1995
2} 7th database in Recommended Dietary Allowances for Koreans, 2000
Table 7. Comparison of folate values of major contributing foods by different nutrient databases
Food 6t 7ht Jin & Food 6th 7t Jin &
Lim Lim
Vegetables Seaweeds
Spinach(*] 34} 2430 145.8 173.4 Laver, dried(3}) 133" 13640 10185
Green onion{}) 40.2" 16.1 - Sea mustard, dried(7] %3, w7 1058.3
Korean radish, root() 40.3" 8.0 22.4 Sea mustard, stem(v] 9= 7]) - 146.3 8.2
Yolmu kimchi(¢! 571 7)) 46.1* 6.0 Sea tangle, dried(t}A]w}) 16.64) 13640 -
Onion(% 3} 20.7 15.1 213 Sea lettuce(si} 2}l) - 146.3 -
Kkakduki(Z}5= 71) 40.3% 6.0 6.8 | Beans and their products
Soybean sprout(F &) 10.6" 6.2 552 Soybean curd(-%-) 16.5 15.0 17.5
Lotus root(¥d %) 19.8" 12.7 - Black soybeans(#] A &) 96.4" 127.0
Shepher's purse(1j o)) 104.8" 16.1 - Small red beans, dried(s2, =& 2l)  98.9" 4229 -
Fruits Milk and dairy products
Strawberry, Jam(iZ7] M) 102" 1235 Yogurt, liquid type(Q = E) 10.0" 10.5 2.0
Orange juice(Q. & 2] = 2) 19.7¢ 30.0 30.1 | Beverages
Cereals and grain products Coffee(7] 1)) 1.8Y - -
Ra myon(2}#) 8.8" 17.6 - Citron tea(-%2}4}) 0.9 135.3 -
Pound cake(s}-3- = #| o] 1) - 30.0 Beer(" ) 7.6 6.0 1.4
Eggs Tak ju(®# 2]) 2.0% 0.4 -
Fried egg(A] ¢+-§-}o]) 47.0 38.0 - So Ju(£F) 2.4% -
Chicken's egg(d zk) 43 47 64.4 | Seasonings
Fish and shellfish Ko Chu Jang(i13 %) 4459 74.6 14.6
Common squid, dried(w} &2 4 o) - 50.5 - Soy bean paste(¥l %) 39.8" 33.0 435
Anchovy, dried, large( x]) 8.2" 32.0 = Red pepper powder(it 2= 7}¢) 0.6Y 106.8 -
Anchovy, dried, small(g x]) 14.7% 32.0 : Mustard powder(#} Z} 7} &) - 1199.0 -
Crab meat(#] 4h - 81.9 - Ketchup(#} &) 3.9Y 94.2

1) b6th database in Recommended Dietary Allowances for Koreans, 1995
2) 7th database in Recommended Dietary Allowances for Koreans, 2000
3) Jin HO, Lim H. ) Korean Soc Food Sci Nutrition 30(1): 152-158, 2001
4) Kim YM. Korean ] Nutrition 12(4): 53-63, 1979
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Table 8. Contributing food groups of folate

Food group Male Female
6th” 7th? 6th 7th
Vegetables 53.53( 1)” 36.29( 1) 51.88( 1) 3252( 1
Cereals and grain products 18.42( 2) 19.45( 2) 19.76( 2) 19.94( 2)
Beverages 5.75( 3) 3.44( 6) 3.32( 6) 1.47(12)
Beans and their products 4.69( 4) 5.34( 5) 3.52( 5) 4.02( 6)
Seasonings 4.36( 5) 7.70( 4) 5.05( 3) 8.83( 4)
Meats 2.98( 6) 2.42(9) 3.02( 7) 1.94( 9)
Potatoes 217¢7) 1.38(11) 2.89( 8) 2.53( 8)
Fruits 1.76( 8) 3.18( 7) 3.67( 4) 5.87( 5)
Eggs 1.59(9) 1.64(10) 0.87(13) 0.91(14)
Fish and shellfish 1.58(10) 3.16( 8) 1.20(10) 3.21( 7)
Milk and dairy products 1.09011) 1.37(12) 1.88( 9) 1.60(10)
Nuts and seeds 1.03(12) 0.90(14) 1.16(11) 1.01(13)
Fats and oils 0.57(13) 0.01(17) 0.92(12) 0.07(17)
Mushrooms 0.23(14) 0.74(15) 0.25(15) 0.58(15)
Sweets 0.22(15) 0.05(16) 0.55(14) 0.10(16)
Seaweeds 0.03(16) 11.62( 3) 0.06(16) 13.85( 3)
Prepared foods 1.31(13) 1.55(11)
Miscellaneous 0.01(19)

1) 6th database in Recommended Dietary Allowances for Koreans, 1995
2) 7th database in Recommended Dietary Allowances for Koreans, 2000
3) Percent of total folate intake(Ranking)
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