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ABSTRACT

Purpose: The purpose of this study was to determine trends in dietary vitamin E intakes and contributing food groups
among Korean adults, Methods: This study included 66,695 subjects aged = 19 years who completed a nutrition survey as
part of the Korea National Health and Nutrition Examination Survey (1998, 2001, 2005, 2007~2009, 2010~2012, 2013~2015),
We estimated individual daily intakes of a—, B—, y—, 6—tocopherol, and total vitamin E by linking food consumption data with
a vitamin E database of commonly consumed foods. Results: Daily vitamin E intake significantly increased from 6.4 mg a —
TE/d in 1998 to 7.7 mg o—TE/d in 2013~2015 (p for trend ¢ 0.0001) among men as well as from 5.4 mg a—TE/d in 1998 to
6.5 mg o—TE/d in 2013~2015 among women (p for trend ¢ 0.0001). However, the intake of vitamin E was lower than the
adequate intake (Al) of Dietary Reference Intakes for Koreans 2015 (2015 KDRI), In 2013~2015, men consumed 6.5 mg/d of
a—tocopherol, 0.5 mg/d of B—tocopherol, 6,0 mg/d of y—tocopherol, and 3.9 mg/d of d—tocopherol, whereas women
consumed 5.7 mg/d of a—tocopherol, 0.4 mg/d of f—tocopherol, 4.8 mg/d of y—tocopherol, and 2.8 mg/d of 6—tocopherol,
The major food groups contributing to vitamin E intake were vegetables (men: 23,3%, women: 22.7%), grains (men: 14,5%,
women: 13,.9%), and eggs (men: 13,0%, women: 12,5%). Conclusion: This study provides scientific evidence for vitamin E
intake in Korean adults, Since the current intake of vitamin E was lower than the reference intakes set by 2015 KDRI, dietary
vitamin E intake should be monitored regularly among Korean adults,

KEY WORDS: vitamin E, tocopherol, KNHANES

N 2 RNl EE AF7IE EFATIH, HdtiE 248 aelst
o] 0-ExHE T (a-tocopherol equivalent, o-TE) T+

HIEW EE SlAlol] D422 X84 RlEfo R 4717  E A3t AHFH 7158 AAstan!
geje] EFHE  (o-tocopherol, B-tocopherol, y-toco- HEM] Ex o=, U5, 3t 35 59 &7, dgH 2
pherol, 8-tocopherol)@} 4714 &Ejo] EFEToE (a- FAFY o|EZRE 4L AEA 71E, v, vlauy=
tocotrienol, B-tocotrienol, y-tocotrienol, 8-tocotrienol)s &} T2 FA|FV FL FLFo|H, ol T F&

FPI. DR GPe YAV NFNE RE Fehel v 1F, PE 5 OIS AF) 2% Ffslel gk vl

Received: September 6, 2017 / Revised: September 12, 2017 / Accepted: October 10, 2017

*This work was carried out with the support of ‘Research Program for Agricultural Science and Technology Development’, National
Academy of Agricultural Science, Rural Development Administration (Project No. PJ011637022017).

"To whom correspondence should be addressed.

tel: +82-2-880-2831, e-mail: hjjoung@snu.ac.kr

© 2017 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



484 / 3k=t A3912] HIEN] E A3

Y E AR A= 2734 & 42 715 ez &
o}’ olgfgh A F7do] ARelAN A ¥AE R
2Tt AE-S B8l HIE] EE AHE A9ele 187
o= Z FadTo] gAT, RIAE 53 JrisiAl 43
sk HIER K9] F5 Aslste] 4% 33 oA, &
S A 5 FE5A AT F Yok’

HIER E= AWoll A A|AE sk 4 Fofl 24
= &4k (reactive oxygen species, ROS)ol| 2]k 4t
3} 2Ef22HE 98 55 Boske dRsAY 7%
S zh=t) 53] HlEl Be AlEe) ERshy Ak
TAskE JAAZe YSEXESIAHME  (polyunsaturated
fatty acid, PUFA) t)Al 4lslE]o] Axuks B Es)T= o
S SO e Ex iR ABliE Az Q)
g =8}, d=sfo|n] B ope} o, AduAES S v
Azl = FG 2 FFLS v Ao BuHeh B

olg|gh RHAS -2 flal Ml EE H™sHA A
Fsh= Zlo] TaskARE, A fuet IS tde s
EFHE 4 v E9] AHARS AAF R A5 A
S g 753 ook AT YAE At H]
Bl E= 23R o}, A #olv 3 dAES 9ot
T flom, dA B dY 2ok AFAEe] AR
St Felsle] CAN-Pro 2713 (Computer Aided
Nutritional Analysis Program, The Korean Nutrition
Society, Seoul, Korea)2 HIEF] Eo] @92 3h=<l A%k
& AF7IEANA AHEShE o-EREE B (mg o-TE)O]
ohd, 452 EFsET 450 EREds T T
o= AR mgE ARSIl Q7] wiEel] ¢ =Y
AHAFS AF7IER Hlasle] Brkshrldls ofwol
A}, o= 2] FRle] 82l 3ol e HIER!
Eo] dgo] tist ST e Holguo|l2rt FAjtr]
oot

mebs] . Ags B Apxlo] 753 djl H8AE
o] Hlel E (o-, B-, y-, -EFHZ) dlo|Efu]o] xS v
7GR ERA e AF AFE 2wt AAsko, vkt
4219 o-, B-, v-, -E3E 9 HIEFY E (mg a-TE)®] 4
et wiee) £ FAAET) 8% 2 ol delaiL,
o2 Fal B Yk 4V ARE A TR

£ AlgstaLa} gt
A
A7

£ A7e g EZAT Al17] (1998), #1271 (2001),
A37] (2005), A47] (2007~2009), A57] (2010~2012), A6

7] (2013~2015) A} AR Z o] &3tk I AT Sz
A}e] 24117t B4 ZALE SR 3 194 o)A A2l 70,7697
T 4 F oA AFAZe] 500 keal PIFH] A, 5,000
keal o391 thAAIE A2)Et 69,6652 HE B2 i
o2 AARSIAT R 17]: 7,404, A|27]: 6,987F, #37]:
6,433, A47]: 15,9399, A57]: 17,130%, A67]: 15,772%).

HIER2I E MFE =4

tdAke] 19 HIER] E A3 7S 24413 314 & o) &
g AF AFH T AR 7 AFxlo] 758 =<l 484
F9o] HER E FF dlolgHo]=E At FAs8IA
o}, gkl Ae-21Ee] vIERI E 5 dlojEulo]s -5
& AP AT A3 71Tk 2ok, A4,5
7] R ERA g 4t A 2
< AF G197 i HFo = A
21873} wl=r USDA Hlo|gH|o]=E o]§-at it 2
* & 459 EFFE (a-tocopherol, B-tocopherol, y-
tocopherol, 3-tocopherol) &3 2182 43537t} 31 t2]
213l thste] k=t wl=o] FHdgko]l BT EAlske A
Folle feElvety] s ddsilth. 7AEY A
Folle g3t A8} FYs ] FAaks 283t
Aok F3@el geFgro] fle 2%l tisixe diAgks 4
Balet], Y3 ARo|AT 7 ¢ o] e
259 79 AAEEReA s g SLE Al
Chun 5'%] 723k 7)1 AHgsle] Sgahe 2319
o} gkl A8-21Ee] BIEN] E $F dlojEo)~E
Z3l7] St gkt dlolE|o)elA Q183 A% =
o-EFHE 844%F, B-EZHE 870F, y-EZHE 8373, §-
ESFE 870F0I0aL, W= vloEHo]2o X Q1835 2]
T 2l G ETHE 307E, pEIIE 235, y-EANE
279%, $-EFIAE 234F0It). SRS ol8ste] 3
e AT AE E o-EZIE 463, B-EZHE 217
=T, v-EFHE 56F, S-EFHE 217513t A67] =7
7R ERAE 24713F 3Pl At 20,6718 2%
Y ARE o8ste] 753 HolEH|o]2e] %
£ B7he A3k, A AAT AE ol TSI o
EFHE 68.5%. p-EZINE 74.1%. -EZLAZ 66.7 %,
S-EFHE 74.0%, HIEF E 91.5%= SZA14 3L, 214
e 2o A o-EFHE 88.0%. B-EZLHE 81.7 %. y-
EHE 86.6%, S-EFE 81.7 %, HIEF] E 98.2%]
HI=E B

2 ATl BIER E AFHZE 2 dTellA 4% A
HFH ABAT9 3s vlashr] flste 2 EsiwlE 9
Zro] de FFo g AN mg ©9j 9] vl E AFHHE,



Journal of Nutrition and Health (J Nutr Health) 2017; 50(5): 483 ~ 493 /485

=l FeE AF7IES vlashy] Sfsf 2 BExeEe]
A2 E4S 1183 mg a-tocopherol equivalent (mg o-

Vitamin E (mg) = mg a-tocopherol + mg B-tocopherol
+ mg y-tocopherol + mg 5-tocopherol

Vitamin E (mg o-TE)
=mg o-tocopherol X 1.0 + mg B-tocopherol x 0.5
+ mg y-tocopherol x 0.1 + mg 3-tocopherol x 0.03 !

#£9) Ex9E 2 BlEl E (mg o-TE)Q] 8 F9241%
TS RISt} I AF G FZ2=AT 1870 AE T (F
A, S 2 1 AFE, T, A%E 2 AR, AL
A, FAF, S5, O o9 slE R, - AR
=5 2 7/, ZVERF, ZePFAER, 7IEhS 5§

SAIEALS SAS (Statistical Analysis System version
9.4, SAS Institute, Cary, NC, USA) Z & 73S o] 83}
o}, IR FRARE B3EEAA] (complex sampling
design) AL O|EZ, 7}5X] (weight), FEEF= HE (psu),
AT (kstrata)S o]-8¢ ESEEAA B4 WES
283kt

HIER E JFTE 2 39459 HstE 4R
18l 2005 FARITE AHEFTIE AAIBIAT 7]
T oAk A, wSrE, A5 BE HER
E A3A% 2 257 HIEW E 43 71985 PROC
SURVEYMEANSE o]&-ale] Falar, 748 A3 2ke] x|
°]= Duncan®] AFFHAS |83ttt HIER E 43
gl AETe] HIEW E ZJH719E9] Fol& PROC
SURVEYREGE o|-&3}o] H-413141t}.

takAle] s 19~294], 30~494], 50~644], 65~74A),
754 o) o 7 FRBIAN, WEFFE ZE o3}, T, 1
<, HE oldo® FEsIt. ASTES FUARIS
ZALE] THAS 491 E 083t 8, T3t T, S
TESA ZE FAH FAFE2 0= 0.058 7IEL

s,
Z 1
o, B v, CETHE U HIER £ M

2013~2015'd HRNAFGERAL dPgAre] AF A
ARE 01831 o, B-, v-, S-EAE L HIEN B9 1Y

T AHAFS AXKE 432 Table 190 AASIATE HA
’IAFe] A, 0-BERHES i 6.5+ 0.1 mg/d, B-ER
HEL 0.5+ 0.0 mg/d, y-EFH =S 6.0 + 0.1 mg/d, -E
FHZ2S 3.9 + 0.1 mg/d FHSA. 7 EZHE L3
o] g o g ek HIEH B9 AJH & 17.0 £ 0.2 mg/d
A, 7t EFEe] ARl 4e aefste] a-Ex)
FFoE 73 HIE E AT 7.5 £0.1 mg o-TE/
CAHIAFER o, B, v-, S-ETZFE B HIEW] E
F e AR A3k, 654 IRt 259 o, B-, v-, =

HE 2 HER] E A3 0] 654 o) 1E R 2okt
WEFE W RS 2F ol3}, TF, 1E, UIE o]
o g o] A o-, B-, v-, S-ESFE L HIEF E
it AFAFE Akket A3, wsg<Eo] VTS o, B
y-, S-EHE B HIE E A7) Bk, 7RSS
ol et hdAE 42912 Yol a-, B-, -, 8-EFHE
9 HleR] E Wi AFHES AR 2y, 2555F0] &0}
ATE o, B-, v-, S-EZTE F HIEF E A o] Bttt

oA hdRte] Afolls a-EFEES HiF 5.7 + 0.1
mg/d, p-EZHZL 0.4 £ 0.0 mg/d, y-EZH=S 4.8
0.1 mg/d, -EXHZS 2.8 + 0.1 mg/d FFHeH= A=
Uelsitt. 7t ESHE JH7e] g o= Fg vl
EQ] AFHHL 13.7 £ 0.1 mg/daL, 2+ EFH =] A F
S vt o-EFEE FEoR ek HIER E
A 6.4+ 0.1 mg a-TE/AFTE oA A= B4 o
A} AR 654 PIREe] a-, B-, v-, -EXHE H
HIER E 3] 654 ol tidate] =Rt B3t
i, WEFFER A5TEC] FUHETE o, B, v-, S-ESLT
& 3 HIE E A3 o] gokth

B )

T

LU e A T
o

HIEHZ! E MAE F0|

IUNAFGEEAL 715 (1998, 2001, 2005, 2007~
2009, 2010~2012, 2013~2015)= HIEF E (mg a-TE)] 1
o Bt AFHATFS ALFSte] Table 200 AAISFATE AR
F3H3E FAJ o] Rk E AH S 1998 6.4 + 0.1 mg a-
TE/d, 2001'A 6.5+ 0.1 mg a-TE/d, 2005\ 6.7 + 0.1 mg o-
TE/d, 2007~20099 6.9 + 0.1 mg a-TE/d, 2010~20123
7.7+ 0.1 mg a-TE/d, 2013~2015d 7.7 + 0.1 mg o-TE/dZ
AlZbol wel F-2J8A S718EAT) (p for trend < 0.0001).
A EFSS o] vIEN E FFHF A 1998 5.4 +
0.1 mg 0-TE/d, 20013 5.4 + 0.1 mg a-TE/d, 2005 5.5 +
0.1 mg o-TE/d, 2007~2009%d 5.4 + 0.1 mg o-TE/d,
2010~20121d 6.0 + 0.1 mg a-TE/d, 2013~2015 6.5+ 0.1
mg o-TE/d=2 Altel] w2t foJsiAl S7Fstdtt (p for
trend < 0.0001).
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Table 1. Dietary intakes of vitamin E among Korean adults

a-tocopherol B-tocopherol y-tocopherol S-tocopherol Vitamin E Vitamin E
(mg) (mg) (mg) (mg) (mg) (mg o-TE)
Men
Total 6.50.1" 0.5+0.0 6.020.1 3.920.1 17.0£0.2 7.5£0.1
Total (age-standardized)? 6.7+0.1 0.5+£0.0 6.2+0.1 40+0.1 17.4+£0.2 7.7%0.1
Age (y)
19~29 6.8+0.2%% 0.5+0.0° 6.8+0.2° 3.5+0.2° 17.6+0.4% 7.8+0.2°
30~ 49 6.8+0.19 0.5+0.0° 6.3£0.19 4.4+0.19 18.0+0.3° 7.8+0.19
50 ~ 64 6.7£0.19 0.5+0.0° 58%0.1° 3.9+0.19 17.0£0.3° 7.7+0.2°
65~74 55+0.2° 0.5+0.0% 50%0.1¢ 3.4+0.1° 143+0.3° 63+0.2°
>75 41+0.2° 0.4+0.0° 3.8+0.2¢ 2.4%0.1° 10.7 £0.39 47+0.2°
Education?
< Elementary school 48+0.29 0.4+0.0° 43+0.19 3.4+0.2° 13.0+0.39 5.6+0.29
Middle school 59+0.2° 0.5+0.0° 53+0.2° 42+0.3° 15.9+0.5¢ 6.8+0.3°
High school 6.5+0.1P 0.5+0.0° 6.0+0.1P 3.8+0.1° 16.8+0.3° 7.4+0.1°
> College 7.3£0.19 0.5+0.0° 6.8+0.19 4.1%0.1° 18.8£0.3% 8.4%0.1°
Household income?
Low 49+0.2° 0.4+0.0° 45+0.2° 3.14£0.2° 13.0+0.49 57+0.29
Middle-low 6.2%0.1° 0.5+0.0° 55%0.1° 39+0.1° 16.1£0.3° 7.2+0.1°
Middle-high 6.7+0.1P 0.5+0.0% 6.4+0.2° 40%0.190 17.7£0.3° 7.7+0.1°
High 7.4£0.2° 0.5+£0.0° 6.7+0.1° 42+0.19 18.9£0.3° 8.4+0.2°
Women
Total 57%0.1 0.4+0.0 4.8%0.1 2.8+0.1 13.7£0.1 6.4%0.1
Total (age-standardized)? 58%0.1 0.4%0.0 49%0.1 29+0.1 13.9£0.1 6.5%0.1
Age (y)
19~29 58+0.1° 0.4+0.0° 53+0.2° 29+0.2° 14.4+0.4° 6.6+0.2°
30~ 49 6.1%0.1° 0.4+0.0% 51+0.19 3.1+0.1¢ 14.7 £0.2° 6.9+0.19
50~ 64 6.0+0.190 0.4+0.0° 49+0.19 3.0+0.1¢ 14.3£0.2° 6.8+0.190
65~74 45+0.1° 0.4+0.0°° 38+0.1° 22+0.1° 10.9+0.3° 51+0.1¢
>75 3.3+0.19 0.3+0.0¢ 3.0+0.1¢ 1.7+0.1¢ 8.3+0.2° 3.8+0.19
Education?
< Elementary school 43+0.1°¢ 0.4+0.0° 3.7+0.19 2.2+0.1¢ 10.6+0.2¢ 49+0.1°
Middle school 5.7+0.2° 0.4+0.0° 4.6+0.2° 27+0.1P 13.5+0.4° 6.5+0.2°
High school 6.1%0.1° 0.4+0.0° 50+0.1° 3.1+0.19 14.5+0.2° 6.9+0.19
>College 6.3£0.19 0.4%0.0° 5.4+0.19 3.0+0.19 15.1£0.2° 7.1£0.19
Household income?
Low 43+0.19 0.3+0.0° 3.7+0.1° 2.3%0.1° 10.6%0.39 49+0.19
Middle-low 55+0.1° 0.4+0.0° 4.6+0.1° 27+0.1° 13.1£0.2° 62+0.1°
Middle-high 59+0.1° 0.4+0.0° 52+0.1° 2.9+0.19 14.4+0.2° 6.7+0.1°
High 6.5+0.1° 0.4+0.0° 53+0.1¢ 3.1+0.1¢ 15.3+0.2° 7.3+0.1¢

1) Values are mean * SE.
population in the 2005 Korea Census.

2) Age-standardized mean * SE were calculated using the age- and sex-specific structures of the estimated
3) Duncan's test was performed for post hoc analysis.

4) The numbers of missing values were

respecﬁ)vely 1,093 (men, education level), 35 (men, household income), 1,130 (women, education level), and 56 (women, household
income).
Foll wE HIERl E AFT Fole @83 o 8k S8, 4, Ao o] BB E A% FolE '

B 754 ode AT BE AFIAFNA BiERI EA A3 A3, G o B 2E FelA BliEk B9 A
F 7o) Z7sk= F01& BRI (p for trend < 0.0001). Tt FH7Fo] S718F3T (p for trend < 0.01).
A warEel wel 2F olst, =, AE, Ui ol
O o] HIEN E AHF FolE B4 Ao 33T o, B, v+, O-EZHE U HIENI EQ| 2 FHAIER

UE o= A

o BF BE IgolA dFEe] STk FolE B3
o} (p for trend < 0.0001). 7} A5 W} A=

2013~20153 =747+
EF¥E 2 vjel E A (GA: o-BEZHE 6.5 mg/d,
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Table 2. Trends of vitamin E intakes among Korean adults

KNHANES
(mg o-TE) I 1l 11 v v VI p for trend®
(1998) (2001) (2005) (2007 ~2009) (2010~2012) (2013~ 2015)
Men (n) 3,434 3,204 2,867 6,488 6,987 6,554
Total 6.4+0.1" 6.5%0.1 6.7+0.1 6.9+0.1 7.5%0.1 7.5%0.1 <0.0001
Total (age-standardized)? 6.4+0.1 6.5%0.1 6.7 £0.1 6.9+0.1 7.7£0.1 7.7+0.1 <0.0001
Age (y)
19~29 6.7 +0.294 6.7 £0.2° 6.9 +£0.29 7.1£0.2° 7.8+0.2° 7.8+0.2° <0.0001
30~ 49 6.9+0.19 6.9%0.1° 7.1£0.1° 7.5+0.1° 8.1£0.1° 7.8+0.19 <0.0001
50~ 64 5.6+0.2° 58+0.2° 6.1£0.2° 6.5+0.1° 7.2£0.2° 7.7 £0.2° <0.0001
65~74 42+0.2° 59+0.4° 52+0.3° 52+0.2¢ 6.0%0.1° 6.3+0.2° <0.0001
275 4.6+0.4° 4.4%+0.5° 53+0.6° 45+0.3° 48+0.29 47+0.2° 0.3624
Education (age-standardized)?°)
< Elementary school 5.4+03° 6.1+0.5° 6.2+0.5° 4.9+0.39 57+0.29 5.8+0.49 <0.0001
Middle school 57+0.3° 6.1+0.3° 6.5+0.5° 6.9+0.4° 6.5+0.5° 7.2+0.5¢ <0.0001
High school 6.5+0.1° 6.6+0.2° 6.6+0.1P 7.0+0.1P 7.6+0.1° 7.4%0.1° <0.0001
> College 6.9%0.2° 7.0£0.2° 7.1£0.29 7.4£0.19 8.1%0.2° 8.4%0.1° <0.0001
Household income (age-standardized)?%
Low 55+0.29 6.3+0.3° 6.0£0.2¢ 6.0+0.2¢ 7.4+0.4° 6.4+0.39 0.0002
Middle-low 6.2+0.2° 6.4£0.2° 6.6+0.2° 6.8+0.2° 7.4£0.2° 7.3£0.2° <0.0001
Middle-high 6.5+0.2° 6.3+0.2° 7.0£0.2° 7.0£0.1° 7.7 £0.2° 7.7+0.2° <0.0001
High 6.9+0.2° 6.9+0.2° 6.9+0.2° 7.4%0.1° 8.1+0.2° 8.4+0.2° <0.0001
Women (n) 3,970 3,783 3,566 9,415 10,143 9,218
Total 55%0.1 5.4%0.1 55%0.1 5.4%0.1 59%0.1 6.4+0.1 <0.0001
Total (age-standardized)? 5.4+0.1 5.4+0.1 5.5+0.1 5.4+0.1 6.0%0.1 6.5%+0.1 <0.0001
Age (y)
19 ~29 6.0+0.2° 57+0.2° 58+0.29 59+0.19 6.1+0.1° 6.6+0.2° <0.0001
30~ 49 6.0%0.1¢ 57+0.19 58+0.19 58+0.19 6.5+0.19 69+0.19 <0.0001
50~ 64 48+0.1° 52+0.2° 53+0.29 51+0.1° 6.1+0.1° 6.8+0.19p <0.0001
65~74 40%0.2° 43%0.2° 43%0.2° 42%0.1° 4.6+0.2° 5.1%0.1° <0.0001
>75 3.4%0.29 33039 3.9+0.3° 3.5+0.2° 37+0.19 3.8%0.19 0.0828
Education (age-standardized)?°)
< Elementary school 4.6+0.39 4.7 +0.29 4.7+0.3° 43+0.29 50+0.84 6.1+0.7¢ <0.0001
Middle school 52%0.3° 4920.2° 5.5%0.3° 49+0.2° 57%0.4° 6.3%0.3° <0.0001
High school 6.2+0.2° 54+0.1° 55+0.2° 5.6+0.1° 62+0.1° 6.7+0.1° <0.0001
>College 6.4+0.2° 6.2+0.2° 59+0.19 6.4+0.19 7.4+0.29 7.2+0.19 <0.0001
Household income (age-standardized)?9)
Low 49+0.2° 52+0.2° 50+0.2° 49+0.2d 55+0.2¢ 5.7+0.29 0.0012
Middle-low 55+0.2° 51+0.1° 53+0.1° 52+0.1¢ 59+0.1° 62+0.1° <0.0001
Middle-high 5.4+0.1° 55+0.2° 5.6+0.1° 56+0.1° 6.0+0.1° 6.6+0.1° <0.0001
High 58+0.19 57+0.19 58+0.29 58+0.19 6.6+0.19 7.2+0.19 <0.0001

1) Values are mean = SE.  2) Age-standardized mean + SE were calculated using the age- and sex-specific structures of the estimated
population in the 2005 Korea Census.  3) p for tfrend values were calculated using linear regression.  4) Duncan's test was performed
for post hoc analysis.  5) The numbers of missing values were respectively 4 (II, men, educationlevel), 183 (II, men, household income),
4 (I, women, education level), 222 (I, women, household income), 41 (I1I, men, education level), 31 (III, men, household income), 47
(I11, women, education level), 31 (I1I, women, household income), 568 (IV, men, education level), 161 (IV, men, household income), 469
(IV, women, education level), 239 (IV, women, household income), 773 (V, men, education level), 91 (V, men, household income), 767
(V, women, education level), 143 (V, women, household income), 1,093 (VI, men, education level), 35 (VI, men, household income),
1,130 (VI, women, education level), and 56 (VI, women, household income).

B-EXFZ 0.5 mg/d, y-ERHZ 6.0 mg/d, S-EZH =39 2.8 mg/d, HIEFT E: 6.4 mg o-TE/d)0l| 713 2] E7&
mg/d, BIEF E 7.5 mg o-TE/d, 934 o-BEZHE 5.7 mg/  2317] 98, 2 vl dzle) A4 HF A8 S o83 Z+
d, B-EFHE 0.4 mg/d, y-EZHE 4.8 mg/d, s-EFHE  FHE a-, -, v-, S-EZIHE F HIEW E 4H 7|9E&S

o 1>
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Table 3. Contribution of food groups to vitamin E intakes among Korean adults

(%) a-tocopherol B-tocopherol y-tocopherol S-tocopherol Vitamin E
Men
Grains 16.0£0.2" 2.6+0.1 10.4£0.3 2.1£0.1 14.5+0.2
Potatoes and starches 26+0.2 11.1+£0.3 0.2+0.0 7.2+0.2 3.0+0.1
Sugars and sweets 0.2+0.0 0.1+£0.0 0.4+0.1 0.0+£0.0 0.2+0.0
Legumes and legume products 2.4+0.1 11.8+£0.3 22.7+0.4 4.1+0.1 4.9+0.1
Nuts and seeds 2.0+0.1 1.0+0.1 2.2+0.1 0.3+0.0 2.0+0.1
Vegetables 23.1£0.3 53.1£0.4 12.6£0.2 53.9+0.5 23.3+0.3
Mushrooms 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0£0.0
Fruits 6.8+0.2 0.6%0.1 2.9+0.1 0.6%0.1 6.2+0.2
Meats and poultries 7.1+£0.2 2.8+0.2 0.9+0.1 9.7+0.4 6.8+0.1
Eggs 14.4+£0.3 6.2+0.2 4.5+0.2 10.9+0.3 13.0£0.3
Fishes and shellfishes 9.1+0.2 7.6%£0.2 3.4+0.2 9.1+0.3 8.7+0.2
Seaweeds 1.0£0.0 0.4%+0.0 0.0+0.0 0.0+0.0 0.8+0.0
Milk and dairy products 1.9+0.1 0.6+0.1 0.0+£0.0 0.3+0.1 1.8+0.1
Oils and fats 48+0.1 0.3+0.0 34.0+0.4 0.0+£0.0 7.0+0.1
Beverages and alcohols 0.4%£0.0 0.2+0.0 0.7%0.1 0.8%0.1 0.4%0.0
Seasonings 8.2%0.2 1.2£0.1 49+0.2 0.2%0.1 7.4%0.2
Prepared foods 0.0+0.0 0.0+0.0 0.0+£0.0 0.0+£0.0 0.0+0.0
Others 0.0+0.0 0.0+£0.0 0.0£0.0 0.0£0.0 0.0£0.0
Women

Grains 15.3£0.2 3.6x0.2 9.7+£0.2 29+0.2 13.9+0.2
Potatoes and starches 4.4+0.2 12.7+£0.3 0.2+0.0 8.4+0.2 4.8+0.2
Sugars and sweets 0.3+0.0 0.1+£0.0 0.7+0.1 0.1+£0.0 0.3+0.0
Legumes and legume products 2.4+0.1 10.3+£0.3 22.5+0.4 3.9%0.1 4.7 £0.1
Nuts and seeds 20+£0.1 1.3£0.1 29+0.1 0.5+0.0 2.1£0.1
Vegetables 22.4%+0.3 51.2+0.4 12.3+£0.2 53.5+0.4 22.7+0.3
Mushrooms 0.1+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0£0.0
Fruits 10.5+£0.2 0.9%0.1 4.5%0.2 0.7%0.1 9.6+0.2
Meats and poultries 5.5+0.1 2.2+0.1 0.8+0.1 7.3£0.3 5.2+0.1
Eggs 13.7£0.3 6.7+0.2 45+0.2 11.8+0.3 12.5+0.2
Fishes and shellfishes 7.3+0.2 6.9+0.2 3.4+0.2 7.9+0.2 7.1£0.2
Seaweeds 1.0£0.0 0.7+0.0 0.0+0.0 0.0+0.0 0.8+0.0
Milk and dairy products 2.6+0.1 0.9+0.1 0.0+£0.0 0.5+0.1 2.3+0.1
Oils and fats 4.6£0.1 0.4£0.0 320x0.4 0.1+£0.0 6.6%0.1
Beverages and alcohols 0.4+0.0 0.2+0.0 0.6+0.0 1.0+0.1 0.3+0.0
Seasonings 7.6%£0.2 1.5£0.1 5.6+0.2 0.2+0.0 7.0£0.2
Prepared foods 0.0£0.0 0.0£0.0 0.0+0.0 0.0x0.0 0.0£0.0
Others 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0£0.0

1) Values are mean + SE.

TSI (Table 3). 33 A= F2 Ao/ (23.1 =
0.3%), 25 (16.0 £ 0.2%), I (14.4 + 0.3%)2 &) 0-E
FHAES AT, T2 AAF (53.1 + 0.4%), TF
(11.8  0.3%), A5+ (11.1 £ 0.3%)2 3] p-EZH =SS
AFATE y-EZHEL T2 FA5F (34.0+ 0.4%), T7
(22.7 + 0.4%), A2F (12.6 £ 0.2%)= 53] 45197,
SEFHEL F2 AAF (53.9 £ 0.5%), FF (109 +
0.3%), 7 (9.7 £ 0.4%)2 53 33kt viel E
(mg o-TE)®] Z9olle F2 AaF (233 + 03%), I

(14.5 £ 0.2%), &5 (13.0+ 0.3%)2 B3l sl AL
gl

AR E F2 2T (22.4 £ 0.3%), =57 (153 +
0.2%), 37 (13.7 + 0.3%)= 53l 0-EZHZS 43519
I, 2 AN AT (51.2+0.4%), AT (12.7 £ 0.3%), T+
(10.3 £ 0.3%)=E T3l B-EZHES HHsI) =3k T2
FAT (32.0+ 0.4%), T (22.5 + 0.4%), 27 (12.3 +
0.2%)s B3l y-EZT &S FF8IAL, T2 A7 (53.5
+ 0.4%), '35 (11.8 £ 0.3%), ZAHF (8.4 + 0.2%)= 53
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Table 4. Trends of contributing food groups to vitamin E intakes among Korean adults

KNHANES
(%) I In I v v VI p for frend®
(1998) (2001) (2005) (2007 ~2009) (2010~2012) (2013 ~2015)
Men
Grains 1454032 129+03  149+03  13.6+02  147+02  14.6%02 0.1129
Potatoes and starches 26+0.2 1.4£0.1 0.9%0.1 2.1£0.1 2.3%0.1 3.0%0.1 <0.0001
Sugars and sweets 0.1+0.0 0.0+£0.0 0.1+£0.0 0.1+0.0 0.2+0.0 0.2+0.0 <0.0001
Legumes and legume products 7.0+0.2 5.1+0.2 6.3+0.2 6.3+0.1 52+0.2 4.5+0.1 <0.0001
Nuts and seeds 0.5+0.1 0.6%0.1 0.8%0.1 0.9+0.1 1.3+0.1 1.8+0.1 <0.0001
Vegetables 28.2+0.4 30.4£0.5 28.9+0.4 26.3%£0.3 23.4+0.3 22.3+0.3 <0.0001
Mushrooms 0.1+£0.0 0.1+£0.0 0.1£0.0 0.1+£0.0 0.1+£0.0 0.0£0.0 <0.0001
Fruits 52+0.3 42%0.2 2.5+0.1 52+0.2 59+0.2 6.0+0.2 <0.0001
Meats and poultries 6.4+0.2 7.5+0.3 6.0+0.2 6.0%0.1 6.8+0.2 7.1£0.2 0.6302
Eggs 10.0+£0.3 10.9+0.4 11.8+0.4 12.5+0.3 12.8+0.3 13.6+0.3 <0.0001
Fishes and shellfishes 12.6+0.4 122+0.4 11.7+0.3 10.3+0.2 10.0+£0.2 8.6+0.2 <0.0001
Seaweeds 1.4+0.1 1.2+0.1 1.2+0.1 1.6+0.1 1.1+£0.0 0.8£0.0 <0.0001
Milk and dairy products 1.5+0.1 1.3+0.1 1.3+0.1 1.7+0.1 1.9+0.1 1.9+0.1 <0.0001
Oils and fats 6.4+0.2 6.8+0.2 7.7+0.2 7.0£0.1 7.4%0.1 7.3x0.1 <0.0001
Beverages and alcohols 0.2+0.1 0.2+0.0 0.5+0.1 0.5+0.0 0.4+0.0 0.4+0.0 <0.0001
Seasonings 3.5£0.1 50£0.2 53%0.2 57%0.2 6.6+0.2 7.9+0.2 <0.0001
Prepared foods 0.0+0.0 0.0+£0.0 0.0+£0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.1960
Others 0.0+0.0 0.0+£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.1911
Women

Grains 14.8+0.3 13.9+0.3 14.6+0.3 14.2+0.2 15.4+0.2 13.9+0.2 0.6878
Potatoes and starches 4.6+0.3 2.7+0.2 1.5+0.1 4.1+0.2 3.9+0.2 4.6+0.2 <0.0001
Sugars and sweets 0.1+0.0 0.1+£0.0 0.1+£0.0 0.1+0.0 0.2+0.0 0.3+0.0 <0.0001
Legumes and legume products 7.2+0.3 5.2+0.2 6.6+0.2 6.5+0.1 52+0.1 4.3+0.1 <0.0001
Nuts and seeds 0.6+0.1 0.5£0.1 0.6+0.1 1.0+0.1 1.320.1 2.0+0.1 <0.0001
Vegetables 27.1+0.4 30.9+0.5 29.0+0.4 25.3+0.3 23.4+0.3 21.7+0.3 <0.0001
Mushrooms 0.1+£0.0 0.1+£0.0 0.1£0.0 0.1+£0.0 0.1+£0.0 0.0£0.0 <0.0001
Fruits 8.5+0.3 7.3+0.2 43+0.2 8.4+0.2 9.1+0.2 9.4%0.2 <0.0001
Meats and poultries 4.9+0.2 57+0.2 5.1+0.2 4.5+0.1 5.2+0.1 5.5+0.1 0.5153
Eggs 8.4+0.3 9.6+0.3 10.7+0.3 10.6+0.2 11.4+0.2 13.1£0.3 <0.0001
Fishes and shellfishes 11.3+04 10.4+0.3 10.6+0.3 8.3+0.2 8.0+0.2 7.2+0.2 <0.0001
Seaweeds 1.4+0.1 1.4+0.1 1.4+0.1 1.8+0.1 1.2+0.0 0.8+0.0 <0.0001
Milk and dairy products 2.1£0.1 1.9£0.1 2.2+0.1 2.6+0.1 2.6+0.1 2.4+0.1 <0.0001
Qils and fats 58%0.2 6.2+0.2 7.4%0.2 6.6+0.1 6.5+0.1 6.9%0.1 <0.0001
Beverages and alcohols 0.2+0.1 0.2+0.0 0.6+0.1 0.5+0.0 0.5+0.0 0.3+0.0 0.0008

Seasonings 3.0+0.1 4.1+0.2 53+0.2 5.5+0.1 6.0+0.2 7.5+0.2 <0.0001
Prepared foods 0.0+£0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+£0.0 0.1406

Others 0.0+£0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+£0.0 0.5381

1) Values are mean = SE.  2) Age-standardized mean + SE were calculated using the age- and sex-specific structures of the estimated
population in the 2005 Korea Census.  3) P for frend values were calculated using linear regression.

S-EFFES AFSAT HIEH E (mg o-TE)= F2 A I FE It 7]oE 39 A2 199833 2001d
27 (227 £ 03%), 5 (13.9 £ 02%), &7 (125 = ol oo F92ou, 20053 Olfif Erv‘}it}. w7 o
0.2%)E &3l st d BTl A T, AT, o9l /o] vl E AF 719&

IUNAZGUYZAL A 1~67] AES o]%*}oq HIEP E o] ZFA31HaL (p for trend < 0.0001), AT 2 E2FH,
(mg o-TE) AFell thgt 2t 2]&r-o 7104 Folg 4 IR, AR, ZHEFY BIEN E AF 71ES 77}6}
3} Az}o] uf 2 (Table 4), GAIT A 25 A 717k A} (p for trend < 0.0001).

Az 7]odgo] 7HE =& AETLS AA 9‘9\0134 257}
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AR o] 2 FU2F2] WeE dlslaz) Al1~6
7] ARA7FFSEZAL] 24117F S Aps 6} gkl A
|22 HIEI E 3 dlo|guo]2E o838, 1Y
-, B-, v-, S-EFTE 2 BIERR] B HHAZS 9% A,
2013~2015 -2jvet Adle] Hiek E AHZe 24
7.5 mg a-TE/d, 9343 6.4 mg a-TE/dN 3, FA 2 A4 25
HIEF E9] AFH7}F sl S71ekal adleH, F2 |
2F, 3, HRE S HliE BE AFehe 2o E e
et

B AFolME 2013~2015d SIAFIERAL tldAt
O] 24Xt B A= E o83t F A0 o, B, v-,
S-EFHE HFAES =3 24y, vl 49 o-E
FHE (FA: 6.5 mg/d, 9A4: 5.7 mg/d), y-EZHE (FA:
6.0 mg/d, &14: 4.8 mg/d), S-EZFHE (F4: 3.9 mg/d, &
;2.8 mg/d), B-EZHE (F43: 0.5 mg/d, 943: 0.4 mg/d)
Fe =02 HEl EE AFsll e AoE YElith
20~59419] &= ARl 1929t e E 2009~20100]
HAEALS T o, B-, v, S-ERIHEY AFFS &
213+ Noh 58] AFolMe= v-EFHE (24 6.1 mg/d,
4d: 5.1 mg/d), 0-EHE (F4: 5.3 mg/d, 543: 4.4 mg/
d), S-EFHE (&4: 1.8 mg/d, 94: 1.5 mg/d), p-EZH]
= (94: 0.1 mg/d, ©343: 0.1 mg/d) <=0 & HlepY EE 4
Hale o2 vEpth 2 Aelx F4E o, B, §-E
| Eo HAHZFE JPATe] FHURT %O, -
EvEe AF FATE HAAATET oK w2 ghol
Aot wehA B AFo e 1K EZHE H 5 o-E
A E A 7P BE W, AT y-
EFHE] dFA%F] 7P Buth ol Aole F 4
T ZAF A7) Zpo] 2 18 AA| AFH ] WSt A H
ZEHAS 7FsA30] o, F AFellA] AR BIER] E
g dlolgo]~7t D5l7] miiEel Ao E Alsdct. 7
=9] FWA7FYUFAL (National Health and Nutrition
Examination Survey, NHANES) 2013~2014d #A}g§Z2 &
A% Aol i, 204 o) 4219 a-EXTE Hd A
e 34 10.4 mg/d, 944 9.4 mg/d a1, D E-9) 2015
A AFF ARl W2W, 14| o a-EXHE
T A I 6.9 mg/d, A} 6.4 mg/ddeh20 St
2} AR19 o-EFHE HAFS vSEoE Wal diEd
< HIs=3 ol

450 EFvE AFHT O Fo= AL gl E
(mg)d] AHZES =l Ao} vlugt Av= v53

2t & Aol A AR &9 (mg a-TE/dy7} A3 Aol
A AREEE 9] (mg/d)e} G, Aol A g Ty
2 F7REAst 23E vtttk 20079 137
G RFA} A FE EAI3E Shim S219] Axjo) w2, GdA
o] BIE E it AFTE 20~294] 13.9 mg/d, 30~494)
13.0 mg/d, 50~6441] 9.5 mg/d, 65~744] 6.1 mg/d, 754 ©]
2} 4.3 mg/dQAat, 91432 20~294] 10.7 mg/d, 30~494)] 9.0
mg/d, 50~644] 6.6 mg/d, 65~744] 5.4 mg/d, 754 ©]7F 3.1
mg/dAth. o]= & Aol 8% 2007~2009% =11
73 ¥z} thdAbe] A= (4430 19294 15.8 mg/d,
30~4941 17.0 mg/d, 50~644] 153 mg/d, 65~744 12.2
mg/d, 754 ©]’d 10.5 mg/d, ¢3/3: 19~294] 13.0 mg/d,
30~494 12.6 mg/d, 50~644] 11.8 mg/d, 65~744] 9.4 mg/
d, 754 o)’ 8.0 mg/d, A A A]) Brhe w2 ghol Tt
=0] H7 oAS dio g 20099 AALRALS Se385)
of Bl E A3 S £413F Heo 5222 Aol A, 50~64
Al H7 o444 FiF 16.4 mg/d, 654] o] H7 A
i 13.5 mg/de] HER ES AFsh=s Ao® Vet
o= B 7] 2007~2009 FUAZAUYEAL oA of
A1) vleld] E Hit AFHF (50~644] 11.8 mg/d, 65~74
A 9.4 mg/d, 754 0] 8.0 mg/d, AH| A ANE T =& 4=
oIt} =}l AAE tPFeE 2011d AREEANE
FaPete] PP AFHFS B3 Choi 529 d7alA
20t Z=HF oAy o Bl E JH S 14.7 mg/d=, & A
9] 2010~2012d =127 FZ2A} 200 o343 B d=1e]
Bt HIeR E A% (13.2 mg/d, 2P AAEY 25
£ STl o|E S B AT Ao} 71Ee] A At
E9] A7} 7] Aole dtd AES HolA| ekok=t, o]
© A% 53 HIER E JH7E F8sket] ARS-E dlo]
EHo]2o] Exe} o] poldlA] 7]IsE AO=Z AL
SHE B AFolA ARSSE HIE] E 3 do]Efuo]
gk R, SRk A9, iRk 28l o] AAA
el whet S, A i) 98.2%2] ¢
=5 H7|o 7€ APATHT Tt E& AF]
FS ARSI S o2 AR Eh
2013~2015d G LZA AL
= 2421e] HIER E A S S, vy, ol H E
A FF7EeE FrIs Avke vt 2 2 A
A 748 3k 441t BIER] E 3H % (24 7.5 mg
o-TE/d, &4 6.4 mg o-TE/d)}& 2015 391 &
71=9] BIE] E 28433 % (12 mg o-TE/d)l v X]A] 2
sle o)t FEAFAD gk AFANES Alkkgt
AR, G ST 62.6 + 0.7%, 13 534 +
0.5%% 33 2= RIFAT (AZA|AA]). $HA, v]

o e
ul
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57 RN SEveee 2] a-EIZHETRS 4
HIER EZ Qs f=s AAstar =], vl=9
HIEM E P43 2L 15 mg a-tocopherol/do]™ 24 Q&
o] FEAHHS FA 6.5 mg a-tocopherol/d, &34 6.0 mg
o-tocopherol/d ©|th2® 9E]ue} 4gle] w-EXTE HiF
AF = (24 6.5 mg/d, 943 5.7 mg/d)y FE] SHEHH
Folle 771 vl =] A H ol v AR 3T
B AFAI = a-, B, y-, S-EFHE 2 HIEN E9J
AF ] 654] PIREETE 654 o) ol A T 22 Z o= 1}
Bt 53] 754 o) =d 3] vle] E J3 e B
4.7 mg o-TE/d, ®4 3.8 mg a-TE/dol| E3}ale] S84
Q1 12 mg o-TE/de]l & 3 WA= 2102 SR1E]
o G A iRl A HE: EAd 393 + 1.4%, <14
319 £ 1.1%, Z2FAAA). ol =950 Mozl 2%
AT AR QIS o] R A AF FhAellA 71Q1gH
Aoz AZIETE =d7]e] HIE] E BHZo] ARk 3
A, A7 Y, dxstolr HE 9 EE A, ¥

= = s L
AEUARe Z G AN $1719) e} Belo] QIohs
ARLS FRE B w200 Q1o e E AFH7E 755

The B o] A =91 tho Hewl Ee] 43
2 Heisl) 918 3 Zeade] Bage AN @
o, WERY B9 75t 20 FUE 08 o] wQlE
of BlEk] EHHF F71) £50] 2 3

Hct

N

3 e B} AR WASET A55F0] 27}
ol ek I F71sRe AP B A5 19

TE B3l ARAAY < HIE E A3 99 &
@Ado] =atd vrelxl nf glom 3B sy AgATE 5
st ol st ARAAA T Fda A E] AV
HIT HIER ElYh 312 Sh=the 3lo] ERlH vt 9l
o3 wabq A AAIE FEoE 3 A 2 A
7 BT AAE 3As] Y8l 71l =] Hadh
Aoz Algd.

INAZAGZAL Al1~67] AFRE o]-83le] HIE] E
AFE Fols B4 A, FAT o BT Al wEt
HIERY] B9} AdF o] frJshAl S71sksdth viell E7F A
HFet FAF FHR3ItE HS T Ko, Aoz
BE] dE oyA] vl S/} vl E AH% 571
9} o] 9IS Ao 7 Algdrt. AIE] wWE Hgw
ES] HF FolE wAe Ax} G 7 o =5 754 wlgk
A% 2ENAE Azt whet BlER] E9] AdFEo] £
SHAl S7F oL, 754 o] A= Alzto] AuE o
3] vl Eo] A o] B FRE AT tdRE o
Fred 2555 wet 47 4292 Vo] HIER E

% ol 2 4G ATAE A7) we} BE 1
B E o] Z7lslnks AMle mEs,

2t HIEl A, 2 22 vF Jdie 437 253
o2 39 melre] Hlgo] ALsle FTrlshe e A
s 18T o =dv)e] FWNES A% 7R A
=291 =go] I g3lrtal AL E = vlo|th

2013~2015d FUA7ZGSEZAE dPdAke] 24113 S

W ARE ol 2 ExslE M AFre] 43 7o)
£ BAG A, 5 NS wETNES TR ALF,
IF, URE B, pEDIZS T2 AXF, PAF, T
FE B,y ELANES T2 HAR, T, ALFE 5,

SEAAES FE AR, I, S7FE T3l AAsIAA,
HIEF E (mg o-TE)E F& AL, 37, d7E 53 A
Fgk Ao= Yepgth. £ AollA 753 vIER] E 3
dlo|eHo]2el A BIEF E 3ol & AFS =4}, vt
£ A (65.7 mg o-TE/100 g), 37 1R (39.0 mg o-
TE/100 g), 3ulEl7 14 (36.3 mg o-TE/100 g), oFE=
(29.5 mg a-TE/100 g), 314 7] (28.8 mg a-TE/100 g),
A7A715 (25.8 mg o-TE/100 g), #-2 115, vk A (23.4
mg a-TE/100 g), "k} (18.7 mg o-TE/100 g) 522
2 AT 2 AR FAFAO, AAE BIER E A
FA71dgo] =AU AFL & HFHA71HE: 12.6%, HIEL
9l E 3k 3.2 mg o-TE/100 g), Mi54A] (H37]o)&:
7.8%, HIEF E $FaF: 0.6 mg o-TE/100 g), W] (7]
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