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Abstract

The purpose of this study was to estimate the daily intake of vitamin A in Korean female university students. Vitamin
A intake was estimated using an inconsecutive 3-day dietary intake survey from 481 young women. Vitamin A intake
values were calculated based on the data in USDA database. Average age, height, and weight of the subjects were
20.05 years, 162.13 cm and 54.38 kg, respectively. The subject's average intake of energy was 1645.67 kcal. The mean
vitamin A, retinol and [ carotene intakes were 908.35 £ 863.18 ug retinol equivalent/day, 199.19 + 166.00 ug/day and
3872.59 £4972.17 ug/day, respectively. The 21.83% of the subjects consumed less than the Estimated Average
Requirement (EAR) for vitamin A. And subjects consumed 141.69% of the Recommended Nutrient Intake (RNI) for
vitamin A. Food groups consumed with high vitamin A content in our subjects included vegetables (423.96 ug RE/
day), potato and starches (213.64 ug RE/day), cereals (62.60 ug RE/day), eggs (55.17 ug RE/day) and milks (53.45 ug
RE/day). The major food sources of vitamin A were sweet potato, carrot, spinach, egg, and cereal, and the top 30
foods provided 89.57% of total vitamin A. Also animal-derived food provided 9.65% of the vitamin A intake from
the top 30 foods. In conclusion, judging from RNI, the vitamin A intake of the Korean female university students in
this study was generally adequate. The result of our study may be used as a basis for follow-up studies of vitamin
A intake like assessment of vitamin A nutritional status or evaluation of carotenoid food sources in Korean young
women. (Korean J Community Nutr 17(1): 14~25, 2012)
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Table 1. Anthropometric measurements of the subjects

Variable Subjects (n = 481)
Age (v) 20.05 £ 1.93"
Height (cm) 162.13 + 4.88
Weight (kg) 54.38 + 8.90
BMI 20.66 = 2.79
Distribution Underweight 17.88
(%) Normal 68.61
Overweight 13.51

Alcohol use (%) 66.11
Smoking (%) 2.08
1) Mean = SD
H& 13.51%ct =3 555 st —8— & ol dAke] m
£ 66.11%%0 01, 598 dohar S8k tidAke] vlE
2 2.08%%t}.
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Table 2. Nutrient intakes of the subjects

Intake Ratio of the subjects (%)

Mean + SD % RNV < EAR? <RNI
Food (Q) 1109.52 + 336.87%
Energy (kcal) 1645.67 = 435.65 7917+ 21.04 87.53
Protein (Q) 6195+ 19.61 137.66 = 43.59 9.98 17.88
Fat (Q) 5247+ 18.26
Carbohydrate (g) 23159+ 61.47
Dietary fiber (g) 14.32 + 4.88
Vitamin A (ug RE) 908.35+ 863.18 141.69 + 133.40 21.83 40.96
Vitamin B, (mg) 1.05 0.38 97.41 £ 35.99 37.21 60.91
Vitamin B, (M) 1.07 £ 0.49 88.83+ 41.03 54,05 71.73
Niacin (mg) 13.86 £ 4,94 100.59 + 35.95 29.11 56.96
Vitamin B, (MQ) 1.63 & 0.81 11656 £ 58.2 21.00 37.21
Folate (ug) 188.28 + 74.01 4707 £ 185 95.22 98.75
Vitamin C (mg) 7605+ 5254 7605+ 5254 61.95 78.17
Vitamin E (mgQ) 13.58 = 5.37
Calcium (mg) 47431 £ 189.34 64.85+ 26.93 68.40 92.31
Phosphrous (Mg) 855.05 £ 250.04 1191 = 35.44 13.93 28.48
Sodium (Mg) 3169.27 £ 1050.14
Potassium (mg) 201219 £ 669.11
Iron (mg) 11.21 £ 3.99 7795+ 27.67 55.93 84.20
Zinc (Mg) 7.65 2.42 93.43 £ 30.01 42.83 63.62
Carbohydrate: protein: fat
Carbohydrate (%) 56.61 = 6.44
Protein (%) 1512+ 3.02
Fat (%) 28.47 £ 519

1) Recommmended Nutrient Intake, 2) Estimated Average Requirement, 3) Mean = SD

Table 3. Evaluation of vitamin A intake by dietary reference

intake (DRI)
Subjects (n = 481)
> Vitamin A UL" 2.08%
< 75% Vitamin A RN? 23.28
75~125% Vitamin A RNI 36.59
>125% Vitamin A RNI 40.12

1) Tolerable Upper Intake Level, 2) Recommended Nutrient
Infake, 3) %

(Table 3), WAHAFZHS 75% n|vhE AF o= tA19)
H]E-2 23.28%, B AAEFHAF] 75~125%%F A3 sk ol
A &2 36.59%, AAAFFL 125% oS HF
ah= ke Hle-S 40.12%% YRSk,
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Qe el W Az e o] =g} wEk A B
of thet Ark= Table 4°) AN AFehdAte] Hit
AElE AHES 199.191166.00 ug/dd, ¢i—7t=8

476.46 * 466.00 ug/Q, HEl-7t281& 3872.59 +
497217 ug/Q, WE-THEFE LS 288.19 *+ 516.46
ug/d, gl373LE 1490.58 £ 2357.91 ug/Yd, FHIQ1 /Ao
ZEIS 2053.94 * 1491.59 ug/A 7 Vet T2Hek
" ACl AF TS 709.15 + 846.51 ug RE/Y E=
290.32 £ 423.23 ug RAE/YE ZAFE Q1o Hit b
Bl A AF S 908.35 £ 863.18 ug RE/Y T
489.52 £ 443.96 ug RAE/&o]lt}.
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= veptor, 7 v ® 7 W AEF(213.64 ug
RE/day), =+ (62.60 ug RE/day), ¥Z%(55.17 ug
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Table 4. Retinol, carotenoids, and vitamin A intakes of the subjects

ug/day ug RE"/day ug RAE?/day

Retinol 199.19 + 166.00%

Carotenoids

o Carotene 476.46 = 466.00

B Carotene 3872.59 £ 497217

B Cryptoxanthin 288.19 £ 516.46

Lycopene 1490.58 + 2357.91

Lutein/Zeaxanthin 2053.94 + 1491.59

Provitamin A 709.15 + 846.51 290.32 + 423.23
Vitamin A 908.35 + 863.18 489.52 + 443.96

1) ug retfinol equivalent, 2) ug retinol activity equivalent, 3) Mean £ SD

Table 5. Daily vitamin A infake from each food group of subjects

Vitamin A
ug RE/day ug RAE/day
Mean + SD Percent of vitamin A Mean + SD Percent of vitamin A
Cereadls 62,60 +129.25Y 6.89 54,74+ 126.53 11.18
Potato and Starches 213.64 +£785.59 23.52 106.86 £ 392.78 21.83
Sugars and Sweeteners 124+ 326 0.14 123+ 3.25 0.25
Pulses 043+ 1.14 0.05 0.88+ 1.00 0.18
Nuts and Seeds 058+ 3.02 0.06 034+ 1.54 0.07
Vegetables 423.96 £304.61 46.67 174.05+137.03 35.56
Fungi and Mushrooms 003+ 0.13 0.00 001+ 0.05 0.00
Fruits 23.75 = 53.49 2.61 10.31 £ 23.45 211
Meats 9.69 = 39.65 1.07 9.10+ 39.43 1.86
Eggs 5517 £ 38.17 6.07 54,42+ 36.82 11.12
Fish and Shellfishes 943 £ 27.76 1.04 7.55+ 26.65 1.54
Seaweeds 13.96 £ 19.26 1.54 004+ 0.5 0.01
Milks 53.45 = 43.66 5.88 4997+ 4219 10.21
Qils and Fat 3.37+ 10.25 0.37 327+ 985 0.67
Beverages 1.82+ 17.77 0.20 0.00+ 0.00 0.00
Seasoning 356.23 = 28.97 3.88 16,75+ 14.30 3.42
Total 908.35 £863.18 100.00 489.52 £ 443.96 100.00

1) Mean = SD

(174.05 ug RAE/day), ##F % ARF(106.86 ug L F94% 3077} AA8R= v]&-& 89.57%th.
RAE/day), i%(54 74 ug RAE/day), B2 (54.42  F92AF 307 FollA B84 A% F A= H]E}UJ
ug RAE/day), 9 (49.97 ug RAE/day) & =22 b A AF=S] 9.65%°1 sd3taict.
EfStT),

ATFOPIREe] AoldH] FollAl &$] ug REZ AL H] 5. AZHEOIEY FHAUME TN
B AC] 307H4] 8 w9 455-E Table 6l #A|AIEF3IT ATt AR Aol dF T FFEE 0| =8 207H] T4

FgupE A vlER A AF =2 23.50%% Alsste] 7 3 94%-E Table 7~11¢) AABIAT gut—7t2E 2] 4
= FEE AHEIeH, g o2 Gt (20.42%),  $-(Table 7) 9+t 9 G527k 1A AFH2] 88.279%
Al (6.55%), 92F(5.68%), Al8]a (3.53%) 5] 0] & F33) 7FE & BRS ax|algl o TR o g Ful
ATh FQ FLAFE T A 7o DS AL BE (4.382%), 157 (2.445%) , BUFE (1.574%) 9 &
o] A1E2d AsEolslon, AA| BlERl A A @ellA = o]lvh vilEF—7F2RIS] A9 (Table 8), A7k HH <] A



Table 6. Major dietary sources of vitamin A (ug RE) consumed by the subjects

Rank Description ug RE/day Percent of tofal vitamin A Cumulative percent of vitamin A
1 Sweet potato 213.49 23.50 23.50
2 Carrot 185.46 20.42 43.92
3 Spinach 59.45 6.55 50.47
4 Egg 51.59 5.68 56.15
5 Cereal 32.03 3.53 59.67
6 Red pepper, powder 31.05 3.42 63.09
7 Young pumpkin 29.93 3.30 66.39
8 Milk 24.73 2.72 69.11
9 Kimchi, Chinese cabbage 17.37 1.91 71.02

10 Carrot juice, canned 15.24 1.68 72.70
11 Korean radish, leaves 14.49 1.60 74.29
12 Laver 12.96 1.43 75.72
13 Welsh onion 12.96 1.43 77.15
14 Pizza 12.06 1.33 78.47
15 Perila leaves 11.84 1.30 79.78
16 Ice cream, vanilla 11.35 1.25 81.03
17 Leftuce 10.64 1.17 82.20
18 Persimmon, hard 10.05 1.1 83.30
19 Kimchi, young leafy radish 8.39 0.92 84.23
20 Tomato 6.18 0.68 84.91
21 Citrus fruit 5.80 0.64 85.55
22 Mallow 5.30 0.58 86.13
23 Sweet pumpkin 5.12 0.56 86.69
24 Crown daisy 4,73 0.52 87.22
25 Cream, coffee 4.30 0.47 87.69
26 Green pepper 3.67 0.40 88.09
27 Chinese chive 3.50 0.39 88.48
28 Grape 3.49 0.38 88.86
29 Leaf beet 3.28 0.36 89.22
30 Aster scaber 3.13 0.34 89.57

Table 7. Major dietary sources of o carotene consumed by the subjects

Rank Description ug/day Percent of a. carotene Cumulative percent of a. carotene
1 Carrot 386.01 81.016 81.016
2 Carrot juice, canned 34.60 7.263 88.279
3 Young pumpkin 20.88 4,382 92.661
4 Red pepper, powder 11.65 2.445 95.107
5 Tomato 7.50 1.574 96.681
6 Sweet pumpkin 3.57 0.750 97.430
7 Cabbage 2.78 0.583 98.014
8 Banana 2.44 0.513 98.527
9 Ceredl 0.96 0.202 98.729

10 Cucumber 0.84 0.177 98.906
11 Sweet potato 0.82 0.172 99.077
12 Green pepper 0.72 0.150 99.228
13 Squash 0.54 0.113 99.340
14 Bean sprouts 0.50 0.105 99.445
15 Ramen, instant noodles 0.27 0.057 99.502
16 Canned com 0.25 0.052 99.555
17 Leaf beet 0.24 0.051 99.605
18 Pimiento 0.22 0.046 99.651
19 Soup 0.22 0.046 99.697
20 Orange juice 0.17 0.035 99.732
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Table 8. Major dietary sources of B carotene consumed by the subjects

Rank Description ug/day Percent of p carotene  Cumulative percent of B carotene
1 Sweet potato 1169.71 30.20 30.20
2 Carrot 919.78 23.75 53.96
3 Spinach 356.73 9.21 63.17
4 Red pepper, powder 173.99 4.49 67.66
5 Young pumpkin 125.69 3.25 70.91
6 Sweet potatoes, cooked, candies 110.84 2.86 73.77
7 Kimchi, Chinese cabbage 104.24 2.69 76.46
8 Laver 77.74 2,01 78.47
9 Welsh onion 77.73 2.01 80.47
10 Carrot juice, canned 7414 1.91 82.39
11 Perilla leaf 71.03 1.83 84.22
12 Leftuce 63.85 1.65 85.87
13 Young radish kimchi 50.33 1.30 87.17
14 Tomato 33.34 0.86 88.03
15 Curled mallow 31.78 0.82 88.85
16 Crown daisy 28.17 0.73 89.58
17 Sweet pumpkin 21.50 0.56 90.14
18 Green pepper 20.89 0.54 90.68
19 Grope 20.73 0.54 91.21

20 Chives 20.07 0.52 91.73

Table 9. Major dietary sources of B cryptoxanthin consumed by the subjects

Rank Description ug/day Percent of B cryptoxanthin -~ Cumulative percent of  cryptoxanthin
1 Persimmon, hard 89.38 31.01 31.01
2 Young pumpkin 86.97 30.18 61.19
3 Citrus fruit 63.58 22.06 83.25
4 Sweet pumpkin 14.88 5.16 88.41
5 Red pepper, powder 12.93 4,49 92.90
6 Orange juice 5.34 1.85 94.75
7 Egg 2.70 0.94 95.69
8 Squash 2.23 0.78 96.47
9 Cucumber 1.99 0.69 97.16

10 Green pepper 1.56 0.54 97.70
1 Apple 1.33 0.46 98.16
12 Watermelon 1.08 0.38 98.53
13 Cereal 0.90 0.31 98.84
14 Bean sprouts 0.50 0.17 99.02
15 Peach 0.47 0.16 99.18
16 Cucumber, pickle 0.39 0.13 99.32
17 Grape 0.23 0.08 99.39
18 Mung-bean sprouts 0.14 0.05 99.44
19 Fruit salad, canned 0.14 0.05 99.49
20 Egg 0.12 0.04 99.53

7} 30.20%=2 7P 59kon] T oheo® W (23.75%),  AA AFHF 31.01%= wEsk= Ao vEhgon, o
AFR(9.21%), 137V F(4.49%), 39 (3.25%) 59 &= 2°9%= 349H(30.18%), 7 (22.06%), &34H(5.16%),
© 2 Yepgth HlEl - ERR Y] - (Table 9), o] 11571-(4.49%) 9] s=0]3]t}. gl =32] 7-$-(Table 10),



Table 10. Major dietary sources of lycopene consumed by the subjects

Rank Description ug/day Percent of lycopene  Cumulative percent of lycopene
1 Tomato ketchup 402.36 26.993 26.993
2 Pizza 301.30 20.213 47.207
3 Spaghetti 240.18 16.113 63.320
4 Tomato juice 218.88 14.684 78.004
5 Tomato 191.07 12.819 90.823
6 Watermelon 62.89 4.219 95.042
7 Grape 42.63 2.860 97.902
8 Tomato paste, canned 15.94 1.069 98.971
9 Persimmon, hard 9.82 0.659 99.630

10 Soup 1.94 0.130 99.760
11 Salad dressing, thousand island 1.34 0.090 99.850
12 Tomato puree, canned 0.79 0.053 99.903
13 Sandwich 0.62 0.042 99.945
14 Tomato sauce 0.48 0.032 99.977
15 Salad dressing, French 0.12 0.008 99.986
16 Carrot 0.11 0.007 99.993
17 Sausage 0.02 0.001 99.994
18 Carrot juice, canned 0.02 0.001 99.995
19 Beef, edible viscera, heart 0.02 0.001 99.996
20 Cabbage 0.01 0.001 99.997

Table 11. Major dietary sources of lutein/zeaxanthin consumed by the subjects

Rank Description ug/day Percent of lutein/zeaxanthin Cumulative percent of lutein/zeaxanthin
1 Spinach 736.67 35.87 35.87
2 Rice 251.15 12.23 48.09
3 Egg 1568.92 7.74 55.83
4 Welsh onion 147.71 7.19 63.02
5 Perilla leaf 119.47 5.82 68.84
6 Curled mallow 68.89 3.35 72.19
7 Red pepper, powder 64.40 3.14 75.33
8 Young pumpkin 60.82 2.96 78.29
9 Leaf beet 58.95 2.87 81.16

10 Persimmon, hard 51.51 2.51 83.67
1 Crown daisy 42.04 2.05 85.71
12 Pepper leaves 29.48 1.44 87.15
13 Carrot 28.42 1.38 88.53
14 Leftuce 24.43 1.19 89.72
15 Green pepper 22.57 1.10 90.82
16 Cereal 19.36 0.94 91.76
17 Pea 14.80 0.72 92.48
18 Sweet pumpkin 10.41 0.51 92.99
19 Canned comn 10.03 0.49 93.48
20 Cherry 9.05 0.44 93.92

BEulE Ao 2 eI HFH7F 26.993% = 7P =ekon,  th FEQI/AlobRle] - (Table 11), AlEX7F @4 A
I ugEe2E 9x1(20.213), A9AE (16.113%), Erl FEH2] 35.87%% 3535 2102 Ueldon, 7 t3o
E F2(14.684%), EFFE (12.819%) 9] =02 Yeb 23 #(12.23%), B2 (7.74%), 3(7.19%), S
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(5.82%) ] oAt FFEE| 0| =0] A9 BE FollA
207Fx] A5 S ZAE o] A7 AA A=) 90% o=
A Sh= A 02 Ve

1 9=

B Ao s oAl 481788 tiAk o= vleh A A3
ZFa} s Z47e] FhRE | =0 AH |3 gl FeaE
ofr ottt 2 At gkl A2 20.0541%.2H, Al
A% @ A A#A = 2H2F 162.13 em, 54.38 kg, 20.66
kg/m*| AT}, 2009 =137 g Aol SJehH 19~294] A
Q1 ofz}e] 21k, A, A ZA = 242 161.4 em, 57.0
kg, 21.6 kg/m*= YEFSTHMOHWFA & KCDCP
2010). o5 & A7 uldAtel vl wA] 218 FARFL O
AT AAGA| G B Ao g FH W2 oz
UEbgkTh ok AFigate] 1Y F A AH TS
1645.67 kcal, AUAE Q345 n)d= A 41F3H= v
£0] 87.53%, MAAE 25 Z2] 75% v|wro= AF st
= &2 43.87%= YERTE 2009 =175 Aol 25k
™ 19~294] A1 o34 <] 1 d=F 432 1668.0 kceal
Fom, uxF e Fgeo] 75% nRko 7 AFshe nl&
& 51.5%% & AoV dRel fAksE =03t (MOHWEFA
& KCDCP 2010). Fgt & Aol date] 29 Hd s
of| 2] Al AFsh= v]Eo] 50% )41 JUd= HlEh
B,(54.05%), 94H(95.22%), BIEM] C(61.95%), ZH
(68.40%) 2 A (55.93%) % VERom, 2009 =147
Al 93P 19~294] A1 o34 dollA] sH3tE 2 7ol vt
A AFHSH= vlgo] 50% ol o R YERd kA vlet
9 B,(51.7%), vl C(52.8%), 2 (77.6%) 4 A
(64.3%) % 2 A7} FAFsE S BHATHA A5
ZA814] 248) MOHWFA & KCDCP 2010). ©] 9} o]
AT PRI AR}ty e] B9 YA mE
i 9 AFTTES Hol gt vl go] &9kom, 7
7, A, sak, eI C 5 nlRFderas] A3 753t 2o
2 UFERRLTE

AT OEAE] Har vlER A A 908.35 £
863.18 ug RE/2 %= 489.52 * 443.96 ug RAE/2o]
o, BEM A A7) F1R2E o= AFH S 709.15
+ 846.51 ug RE/2 3= 290.32 * 423.23 ug RAE/
A= FAbE| o], ZFEE| o] =R FES] A1F 7T A vlER]
A AF ] 78.07% (ug RE 712A)) & Vrepstt. 23k 2 o
TPk BleR A A5 BEAFHF (15~1841 600 ug
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tlo A
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