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ABSTRACT

To determine vitamin A and E intakes and their food sources, dietary intakes were collected by three consecutive 24-
hour recalls from 192 adults living in Seoul and Gyeonggi Province, Korea. The mean vitamin A, retinol and 3 -caro-
tene intakes were 1240.1 £ 1101.1 i g retinol equivalent/day (693.3 = 563.2 i« g retinol activity equivalent/day), 182.6
=+ 149.5 pg/ day and 5443.3 £ 6365.5 /£ g/day, respectively. Only 9.4% of the subjects consumed less than the Korean
Estimated Average Requirement for vitamin A. The mean vitamin E intake was 6.03 = 2.54 mg « -tocopherol equiva-
lent/ day. The « -tocopherol and 7 -tocopherol intakes were 4.83 £ 2.03 and 5.57 = 3.41 mg/day, respectively. Most
of the subjects (93.8%) consumed less than the Korean Adequate Intake for vitamin E. The major food sources of vi-
tamin A were sweet potato, carrot, red pepper powder, spinach, and citrus fruit, and the top 30 foods provided 91.5% of
total Plant foods provided 81.0% and animalderived foods 10.5% of the vitamin A intake from the top 30 foods. The ma-
jor food sources of vitamin E were soybean oil, red pepper powder, Ramyeon (cup noodles), spinach, and egg. The top
30 foods provided 78.0% of total vitamin E intake. Plant foods provided 61.3% and animal-derived foods 15.9% of the
vitamin E intake from the top 30 foods. In conclusion, the vitamin A intake of the Korean adults in this study was ge-ne-
rally adequate, but the vitamin E intake of many subjects was inadequate. Therefore, nutritional education may be of
benefit to Korean adults to increase their vitamin E intake. (Korean J Nutr 2010; 43 (6): 628~637)
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Fig. 1. Distribution of the subjects by the World Health Organizo-
tion BMI cut-offs for Asians.

Male Female All subjects

(n = 90) (n = 102) (n=192)
Age (yrs) 40.9 = 12.7 39.6 = 11.5 40.2 =121
Height (cm) *** 1724 £ 5.2 160.1 = 4.4 1659 = 7.8
Weight (kg) *** 707 + 85 577+ 7.4 63.8 +10.3
BMI” (kg/m?)** 238+ 2.5 25+ 29 231+ 28

1) Values are means = standard deviations. The significant difference was observed by gender

#x1 p<0.01 and **x: p<0.001

2) Body mass index
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Table 2. Selected nutrient intakes of the subjects by gender”
Male Female All subjects
(n = 90) (n = 102) (n=192)
Energy (kcal/day)*** 2206.8 + 438.9 1667.3 £ 251.7 1920.2 + 442.8
Protein (g/day) *** 94.5 = 33.3 70.2 £ 15.1 81.6 = 28.0
Fat (g/day) *** 60.9 = 21.2 50.0 = 12.8 55.1 = 18.0
Carbohydrate (g/day) *** 295.5 + 58.0 232.6 = 50.6 262.1 £ 62.6
Cholesterol (mg/day) *** 353.4 + 193.1 242.5 + 133.1 294.5 + 172.7
Calcium (mg/day) *** 595.7 + 188.6 483.0 = 167.2 535.8 + 185.8
Phosphorus (mg/day) *** 1223.5 + 248.9 961.3 = 210.0 1084.2 + 263.5
Iron (mg/day)*** 16.59 = 8.74 12.36 = 3.34 1434 + 6.78
Sodium (mg/day) *** 5450.0 + 1401.8 4051.3 + 988.6 4707.0 + 1386.5
Potassium (mg/day) *** 3240.4 + 801.6 2752.5 + 904.4 2981.2 + 889.7
Zinc (mg/day)*** 11.87 = 6.51 8.28 £ 239 996+ 5.10
Vitamin B, (mg/day) *** 1.45+ 0.46 1.19 £ 037 1.31 = 0.43
Vitamin B, (mg/day) *** 1.32 & 0.37 1.06 = 0.26 1.8+ 0.34
Vitamin Bs (mg/day) *** 241 £ 0.53 1.96 = 0.49 217 = 0.56
Niacin (mg NE?/day) *** 20.66 + 5.33 16.19 =+ 4.16 18.28 + 5.23
Folate (ug DFEY/day) *** 1334.8 + 681.0 958.6 + 468.1 1135.0 + 606.1
Vitamin C (mg/day) 145.6 = 94.9 130.7 = 114.6 137.7 = 105.8
1) Values are means * standard deviations. The significant difference was observed by gender  2) mg niacin equi-valent  3) xg
dietary folate equivalent
ikl <0001
Table 3. Retinol, carotenoids, and vitamin A intakes of the subjects by gender”
Male Female All subjects
(n = 90) (n = 102) (n=192)
Retinol and carotenoids intakes
Retinol (g /day) 200.7 = 155.8 166.6 = 142.6 182.6 + 149.5
a-Carotene (¢ g /day)* 585.3 = 400.5 469.4 = 324.5 523.7 = 365.8
B-Carotene (g /day) 5852.7 + 6744.6 5082.1 + 6021.6 5443.3 + 6365.5
B-Cryptoxanthin (g /day) 976.3 = 1002.7 7340 = 988.4 847.6 £ 999.9
Lutein/Zeaxanthin (g /day) 3420.9 + 2493.2 2970.9 + 2571.6 3181.9 + 2538.5
Lycopene (g /day) 2313.9 £ 4417.1 3644.3 = 6481.4 3020.7 + 5634.6
Provitamin A intakes
Provitamin A (g RE/day) 1105.6 = 1151.4 942.3 + 1044.7 1021.5 £ 1096.0
Provitamin A (g RAE/day) 552.8 + 575.7 4737 £ 5223 510.7 £ 548.0
Vitamin A intakes
Vitamin A (g RE”/day) 1306.3 = 1158.9 1113.9 = 1044.9 1240.1 + 1101.1
Vitamin A (zg RAEY/day) 753.5 + 593.5 640.2 + 532.3 693.3 = 563.2

1) Values are means =+ standard deviations.

refinol activity equivalent
*: 0<0.05

The significant difference was observed by gender

2) pg refinol equivalent

3) rg
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Fig. 2. Percentages of Korean adults consuming vitamin A <Ko-
rean Dietary Reference Intakes (DRI) and <US/Canadian DRI. Es-
fimated Average Requirement, EAR: Recommended Intakes,
RI: Recommended Dietary Allowance, RDA: and Tolerable Up-
per Intake Level, UL.
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Table 4. Major dietary sources of vitamin A (g refinol equivalent) consumed by the subjects”

Rank Description Percent of total vitamin A Cumulative percent of vitamin A
1 Sweet potato 23.30 23.30
2 Carrot 12.03 35.33
3 Red pepper, powder 10.84 46.17
4 Spinach, boiled 8.30 54.47
5 Citrus fruit, raw 4.10 58.57
6 Leftuce, raw 4.07 62.64
7 Young pumpkin 3.57 66.21
8 Eel, raw 2.63 68.84
9 Hen's egg, whole egg, raw 2.59 71.43

10 Kimchi, Korean Chinese cabbage, raw 2.33 73.76
11 Persimmon, raw 2.29 76.05
12 Perilla, leaves 2.03 78.08
13 Cow's milk, whole milk 1.69 79.77
14 Watermelon, raw 1.20 80.97
15 Red pepper, all varieties 1.16 82.13
16 Skipjack tuna, raw 1.07 83.20
17 Welsh onion, all varieties 1.00 84.20
18 Pizza, all varieties 0.72 84.92
19 Coffee creamer, powder 0.70 85.62
20 Cream bread 0.69 86.31
21 Mackerel 0.68 86.99
22 Tomato, raw 0.67 87.66
23 Loach, raw 0.66 88.32
24 Chinese chive 0.56 88.88
25 Cabbage 0.47 89.35
26 Peach, raw 0.46 89.81
27 Sweet pepper, all varieties 0.46 90.27
28 Ice cream, all varieties 0.40 90.67
29 Melon, raw 0.40 91.07
30 Kimchi, Yeol Mu 0.40 91.47
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Table 5. Retinol, carotenoids, and vitamin A intakes of the subjects by gender”

Male (n = 90) Female (n = 102) All subjects (n = 192)

Tocopherols

« -Tocopherol (mg/day)* 5.30 + 2.28 4.41 +1.68 4.83 + 2.03

B -Tocopherol (mg/day) 0.12 +£0.08 0.12 +£ 0.07 0.12 +£ 0.08

y -Tocopherol (mg/day) 6.08 = 3.98 5.13 + 2.74 5.57 + 3.41

& -Tocopherol (mg/day) 1.83 +1.22 1.47 £0.85 1.64 +£1.05
Vitamin E intakes

Vitamin E (mg a-TE? /day) ** 6.62 + 2.86 552 +2.10 6.03 = 2.54

1) Values are means * standard deviations. The significant difference was observed by gender

%1 p<0.05 and #x: p<0.01
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Fig. 3. Percentages of Korean adults consuming vitamin E < Ko-
rean Dietary Reference Intakes (DRI) and <US/Canadian DRI. Es-
fimated Average Requirement, EAR: Recommended Intakes, RI;
Recommended Dietary Allowance, RDA: and Adequate Intake,
Al. None of the subjects consumed vitamin E > Tolerable Upper
Intake Level in Korean DRI and US/Canadian DRI.
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Table é. Mdjor dietary sources of vitamin E (mg a-tocopherol) consumed by the subjects

Rank Description Percent of total vitamin E Cumulative percent of vitamin E
1 Soybean oil 11.10 11.10
2 Red pepper, powder 11.04 22.14
3 Ra Myeon, cooked, with seasoning 5.43 27.57
4 Spinach, boiled 4.76 32.33
5 Hen's egg, whole egg, raw 4.41 36.74
6 Citrus fruit, raw 3.41 40.15
7 Persimmon, raw 2.61 42.76
8 Sweet potato 2.59 45.35
9 Almond, roasted and salted 2.43 47.78

10 Pizza, all varieties 2.43 50.21
11 Udong, cooked 2.38 52.59
12 Mayonnaise, whole egg 2.20 54.79
13 Peach, raw 2.15 56.94
14 Beef, meat 1.87 58.81
15 Curry source, powder 1.85 60.66
16 Cream bread 1.81 62.47
17 Red pepper, all varieties 1.66 64.13
18 Pork, meat 1.58 65.71
19 Chicken, meat 1.39 67.10
20 Welsh onion, all varieties 1.35 68.45
21 Young pumpkin, raw 1.28 69.73
22 Common squid 1.23 70.96
23 Carrot 1.18 72.14
24 Sesame oil 1.08 73.22
25 Tomato, raw 1.07 74.29
26 Sweet pepper, all varieties 0.77 75.06
27 Doughnuts, all varieties 0.75 75.81
28 Shrimp, all varieties 0.73 76.54
29 Cow's milk, whole milk 0.71 77.25
30 Wheat flour 0.71 77.96
oA} 827.1~941.2 g RE/Y, oA} 646.2~746.6 1 A= 5.2% %tk W) g RAER vEl] A AFZE 7]

g RE/AR" $]9] Aol nlaf & A7) Bt vlER] A
Ao =2 —’?—ZrO]CHE}. A& 24~674 (n=53) Ht
HIER A 3% U2} 12765 g RE/Y, o2k 1074.0
pg RE/AREY ¥ dte] Hot nlepy] A 4532} viss)
Atk w3k =] 20~704] (n = 36) H+t HﬂE}—ﬂiﬂ A
HE 1254 pg/Bo1dal, He dElE AFF 581 4
/A7 B Aol Ht welrtze ”ﬂ%— G A
off ulal 4wl o], Ht wElE AT 1/3 =2
2 AFskar Al

Ak o] FAAES HAAE Frlshe ol AREE 3

ey B 7o) vell A AF S vwsk A3, 3§
=91 JIFH7=] FBAFeH (FAF 500~540 pg RE/
o, 97} 430~460 pg RE/Y) vIko 2 AH 3 tidah=
9.4%, AFeHdF =1 3,000 g RE/Y %7 433 of

zketo], =AUt oRdF7 1S HE el WAk 625
g RAE/Y, 917 500 g RAE/Y mwro s AF 3t that
AR= 47 4%, BT vlko 2 AF3 gk 77.1%,
A EE 2= 2 1% 2 ZAFE R n)se] 19~704
(n =1988) HIER A HHZF ZAlelA = B ek vvt
o7 AFehs oAz 55~69%=" ¥ A7 HuA
HF mwko® A3 shs dldAPt vjsR v o R
ESNRcei=

AP e A 2 FENES 2AR 2t
Ak ' ISR AlEA, A olsil o], 9
5712 59 o2 FARQITE Oh 5ol Wdh Al
(n = 72)°] HIEM] A 9 F4F 305909 2 A9
e A Fo FU4E 305900 FEos E3kE AF
SHE O 7= uLI:‘g "7?7]-2, /\]:Lx /\]—Z qu =4z HH
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A T HIEN] A T AE
< 1998 A GFFARFY Oh 5o A2 H]E}
WA Fe F9AEY vwe] BokS u), Al Ayl ¥
=
[e)

07 ¥ty AFEE o g gr MEIEE AFA], H|

FA, B SR I o AR, el B LR et
s Al Q7o) vlEh A Fe FANF 304906 2

E ARG 2 Ao vlER] A T8 394F 3059
oA A=A Ao AshE vlE 81.0%%1L, &
A 22 10.5%%ck Oh Fo AelA vel] A F2
FUAFE 3059 T A=A AFo] 2AHshE vlE 73.8%
2 2 Aeh vt Eolqlrk 18k 1998 =it
GdzAre vlE A T2 J9AF 308 Xeske
AFE FollA AEA AEe] AAeke BlES 7T 4A%E
AT Aol st ol ek whebA vt Al
So] HIER A HFH Y oF 80%E AEA AFel oEst
Ao, AEA AEo R AF sk eI lEES
shet ookt vlell AQ AAlEo] AdlelA HEeszE A
S A0 F AlgEh AA 2 Al dbdREe] vlE}
9l A AFEES 8 pg REZ ARSI 4 He 1240.1
rg RE/Y, &) pg RAER ARSI S 735 693.3 ng
RAE/¥olit). wheba] vBlelR] A AH7F APdel glo} HlE}
9 A HATFAIR] FERE o] 20 HEE-S o' RS Ads)
uboll whEt BIE A AdF el At 2folE Holr, ¢k
o nlepl A AFHE Ak QoA SEvetsel o] o
o] vlEll AE AEA AF o R AFehs 7% vlE!
A AT ZHEE0]E0] H3kgo| FQ3t 94t d Zlo
2 Alg¥ch

HIER] E 571 A1 Al =<1 vlERl E ¢
FHF7IE AHE SISt it AF AR FFdH 3
7 AmTE FEate] ST Ao, sevet
5 XS it vetellA= vlERR E9] @9lE H]E
vl E I o-TEE ARg3ta Qlek? vlel] E S49%
S AR v, HELEFHES 0.6 ArREFHES 0.1,
GI-EFEZES 0.3, T4 EFZAER! allrac-a-to-
copherol (dl-a-tocophero) & 0.745 FallFd @c}?
Zeiv wE/AGS} RV E gekERET
o] HIEl] E€] 1f7]50] Y= Al 3 Lu-ETT
EVE YHF7IE Aol aElsiglen nlgl ES] 1
7 duhETHES ARSI Qi

=l

b
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2 A5+9 Hf vlEkl E AHE EAF 6.62 mg a-
TE/Y, *1#} 5.52 mg o-TE/YE A= =191 ok
AFH71Ee) FRAFHF 10 mg o-TE/Le Blal] W2 4
Tolqit). st Byt d-EFdE HFHFS @4} 5.30
mg/%Y, o1& 4.41 mg/Lo|Sitk TMEHES w2l 6.08
mg/Y, %1%} 5.13 mg/4dE YI-EFHE Ko} o =7
skt 20079 A% STAE A A L] AT
oA 20~644] AJR1e] it vlER] E AFHE H3fF 9.5~
139 mg @-TE/Y, 9I#} 6.6~10.7 mg o-TE/Y2® =
AT} BlwsklS wl, viEM] E AdH 2 vlud =2 A
F ol ARE of=ke] HIER] E Hat AFHER o143
SRl Y F7IEel vlEl Sekrh o] 24~674 A
Q1 (n=153)¢] vlEN] E AHAZS AR A d=te] 3
 B]EP E A3 26.3 mg o-TE/Y, %A} 27.7 mg
a-TE/AZEY & A72] el E AdF %] vlsf =9kt
u]=+2] NHANES (National Health and Nutrition Exami-
nation Survey) 2001~2002¢] &J&FH 19~504 (n =
2337) oA g Het Yk EIAE AFHAHE 7.2 my/
o, o372} 6.1 mg/UE FAFEATE o) 2 A7 T
it Go-EFAE AFF (FAF 5.30 me/Y, o7} 4.41
mg/¥) Bl =ANE w=/7uet JRdFTEe B
F ol 12 mg/Yell nlal] 2ok

A7) J Het vlER] E AFHH (6.03 mg «-TE/
DS =Rl FFHFAVIEH vwEsls W, FEAEFHT
of A wAA Esllon, FRAHZF vvko® 433
OldAb= 93.8% 3L, vl=/Avtt G H 7= vlwst
A v, Hades nwto g A3 A= 96.9%,
BAAAF v 99.5% % A IEE vl=r NHANES
2001~200214 Bugt del-E &2 o nvt
AF WA= A 88.8%, oIAF 93.2% Tk ZAIAY
2 o] BIER E AFH S 1) ddFVE =
EAF N PAA] Zehs A oR vkl kb vlER
EQ] 7151 Ay ol dHitsl 71s 52 SRS} vlER]
ES F8 Jd2%S wiste] vlgl E9] AH57H 9
$h 2ol A gsirhal AbEET)

Syt A B R A3
o] @9E o-TEE ARESIITh SpARE v]=/7)ubrtel A
= dekEavEtto] HlER E9] 7]5E dtrhal Barsigl
oh wepa] 2 AgelaE ARARID Gk EFHES] 54
2o 7GR Thotety] 93| YP-EFHES e s}
of BIER! E9] F8 wAEs ARSIt vlE E€)
To FgdAEs A A9 AT, 1327 2k, Al

FA, Y 7 7 7 ohRE, 9% B9 o 24}

==
o R 2

T=< HEM E

©:




636 /HER] ASHE AFHE 9 F94E

H9lek. Oh B9 ATl Wl E F2 394 30
99 £ A7) £ 4T 20690 3T 2D

9 On SO @79 20074 FNABBEA} 25 A
B9 A7 Bl B 9 F24EY v)as) 1ghe
w, A AN FEOE I AFFRODE TR, A

=X, @z ) 9o B ow Uehith B AT

HIER E 22 5923 309 Tl Aad 250 X}Xl
o= HIE2 62.0%383L, F=4 A¥0] sk Bl

15.9% 3t Oh 50 FYAE 3058 FolM A=A ng

A SR HIEE 69.9%,” 20073 =UNAFGSAL A3t

XH—.—}“L/] Oi:,LOﬂ/\ﬂ J}\lﬁ 1549 = 2 N EA }*\1%0] 7.(]_}]

BH= HIES 51.5%%% B AT AT} v]Z=gk F3o]9ick
9ot 91 B2

Boo k= oge} AJolo) Hlehl A9 B A%3s 1l

G0 FANES sekal] S8l e 9 A7) A9 20~

594 ©]Y W olx} 102%) = thako

2 24X SPHE Olﬁ*}(ﬂ A5
Fe ARt

1) 2AAIE 22 BMI Hd32 94k 23.8 kg/m®, o
A} 22.5 kg/m* 2 PR 46.4%7F 223AE1 90 0.H, A
A 2.1%, A5 25.0%, ¥Rt 25.5%, 1R W 1.0%=
ZAFE ST

2) P AFTF A A et olluA AFHF EH
2206.8 kcal/¥, 93=} 1667.3 keal/dollow, HlEH] C
E AL BE Ui AHEE 2 A0 RE we
AFE BT (p<0.001).

3) B vlER] A AFRR2 12401 pg RE/Y B5= 693.3
1g RAE/QoIRlt). et dlEls AFTe 182.6 pg/Y, W
ER7FRES 54433 pg/9E ZAREQI HIERD A AlF
o] el e 7194 zfoli= ST

4) ZAFEARS] BlEfl A AF RS $h=Ql GFEFTI
= v wEis W, FdoFF v|vko R ek o=
9.4%, AAAATE NS 30.7%, A HE Z23R= 5.2%
2 ARSI vEAve HF IS vlwsisls A
T, Bord e vRte® AFE thdrks 47.7%, WS
2 nuke 77.1%, ASHAHT 9= 2192 ZA}EMB}.

5) HIERRI A9l Fo wdAE A ¥ agvl &
TFINE AIEX], & A= olauk Ao] Sk uHZﬂx] %
o] =o)qltt. HIEWI AS) 8 He2E 309 SelA A

2w 39 719 AAF

o

A Aol A shs BlEE 81.0%%a, TEA Ao
2}A)5H= 12 10.5% ST

6) HIEF E AF% 2AF A3 B vlEf E AF =
P2} 6.62 mg a-TE/Y, 011} 5.52 mg a-TE/¥°|aL
Bt AIEFHE AFHFS 94 5.30 mg/Y, A} 4.41

mg/YE FA} WAZLE =8 MHE BHAY (p<0.0D).
et ArkEFIHE AFHES 93 6.08 mg/d, ¢AF 5.13
mg/do|3lrt.

7) A EARE] H]E}‘ﬂ E AFZE 3= GFAF7]
T2 BlaEiels W, T AFHT vIRkeE AFH Stz
93.8%= ATy B wlsy/Ave JEEHT IS
B W3ISlE |, HE Qs u|vko 2 H3s tdA= 96.9%,
BAAAHT v 99.5%, AP ES 23 AT ot
A= AT

8) HIEW! E T8 H94F A A3 diF -, 157t
2P, AleX], g =, 7 el of2E, 9RO &
o]tk HIERI E %‘—ﬁ wAAE 3059 oA A= A
Fo| AHBR= HlE-L 62.0%RQ1L, FEA 20| H|sh=

HlE2 15.9% %tk
AT Ay iR AR el A A
AAselek 238y vleR AE Y AF s =W
% o] Yepd 4= glom R gJofme] o Qs 717l
fddo] vEhbes Ao i AR AdeadFE ol
A BE=F Fo7E QFE 2 AgeA BTk
o] @9l g REZ ARK vlefl A A3 &9 ng R-
AEE Ak vlER] A A3 A =Z s AfolE Kol

3, B3 pg RAEE AR vlER] A AF =S vl=/714
E} FFH71ET Bl A vlER A9 FA st
AFAAL] vlgo] FrFsIITE wEbA] vlER] A HTHA| 7R
E]-o] =9 S-S ofW Z& Adulsh-ite] uet HlE]
A AFAF 2olE 1Y FlolH, vt} AFEe] it

]E]_u] A.E_ }\1‘:'/H };]%_o_ /dz] ]_Ui H]E}U A /\4
H%F AR Al 9] Melo] Fask Ao Alg L) g =
AR EARES] BIEN] E AdHEE el Oﬂowﬂﬂ%ﬂr H]
WS W, =] Bt vER E AHEE SEAEFT

o wR#] JEpglomn, BEsh it ST vk A
stk olgt AolA7t 71How A&5E B9 vlE
1 E 2] Al o] $eEERE vER E 72 3¢
2379 TR AHATTIE S8t wgo] sl Ala )
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