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ABSTRACT

Purpose: The purpose of this study was to estimate dietary vitamin A intake and examine major food sources of vitamin A
in Korean adults, Methods: Using data from the 2007~2012 Korea National Health and Nutrition Examination Survey, a total
of 33,069 subjects over 19—-years—old were included in this study, We estimated individual daily intakes of retinol,
carotenoids such as o—carotene, B—carotene, B—cryptoxanthin, lutein/zeaxanthin, and lycopene, and vitamin A by linking
food consumption data with the vitamin A database of commonly consumed foods. We compared individual vitamin A
intakes with the reference value of Dietary Reference Intakes for Koreans, Results: Average dietary vitamin A intakes of
study subjects were 864.3 ug retinol equivalent/day (495.7 ug retinol activity equivalent/day) in men and 715.0 ug retinol
equivalent/day (403.6 ug retinol activity equivalent/day) in women, Exactly 42,.9% and 70.6% of total subjects consumed
less vitamin A than the Estimated Average Requirement (EAR) based on retinol equivalent and retinol activity equivalent,
respectively, The major food sources of vitamin A were Korean radish leaves, carrot, red pepper, and laver, and the top 20
foods provided about 80% of total vitamin A intake. Conclusion: This study provides basic data for estimation of vitamin A
intake in Korean adults, Further research will be needed to analyze the association of insufficient or excess intakes of

vitamin A and health problems in the Korean population,
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A7 Al 4-57] FRIZAZFEEA (2007~2012) A
22 olg3le] BATE 1 4] 4-57] FRARA%E
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AL HEZALES S tidAbs 33,5810tk 1 5
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3R tPIRLE Aelg 33,0608S tio = Agsolrt. &
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o} g3l AollA] FHEATH (FRAMS: 2007-02CON-
04-P, 2008-04EXP-01-C, 2009-01CON-03-2C, 2010-02CON-
21-C, 2011-02CON-06-C, 2012-01EXP-01-2C).
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Table 1. The literature sources and coverage of retinol and carotenoids database

Analytical values, n Imputing values, n Total,
Korea RDA USDA Literature reviews  Calculation of moisture  Similar food n (%)
Retinol 1,465 174 0 1 1,046 2,686 (84.1)
a-Carotene 129 293 1 167 344 934 (29.3)
p-Carotene 962 399 1 161 980 2,503 (78.4)
Lycopene 67 330 1 158 348 904 (28.3)
B-Cryptoxanthin 145 132 3 159 155 594 (18.6)
Lutein/Zeaxanthin 26 300 8 114 201 649 (20.3)
Carotenoids'! - - - - - 2,508 (78.6)
Refinol + carotenoids? - - - - - 2,829 (88.6)

1) The number of carotenoids contents was added if any of the 6 carotenoids is available.
contents was added if any of the retinol or 6 carotenoids is available.

2) The number of retinol and carotenoids
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E 5 U8 78.55%2) SIS YeRSITH HIEFTA (HE]
= 9 65 71ZEx0lT) tloEuo] =] SMEE F A%
517 thH] 98.64%, 213 7 T4 88.60%= LFEFSTE.

£ AFdMe v A dF %S dElE 3% (REY
gEE 84 B (RAE)E ALkl

ug RE = pg retinol + pg B-carotene/6 + pg o-carotene/12
+ ug p-cryptoxanthin/12
ug RAE = ug retinol + pg (3-carotene/12
+ ug o-carotene/24 + ug B-cryptoxanthin/24

dub 542 ARRRlTeH Mo mA A, A%, 7
A5, ASFE WFE ARSI, THASY WSS
2= 4] WFE W g ARSI JRby SA¢
upel el A B HElEY 7lRERolE 4AFE 53
w293t AT

A 2

FAIX2]= SAS (Statistical Analysis System, version 9.4,
SAS Institute, Cary, NC) ZZ 138 o| 831t} 9%
FAFE BIREEEA (complex sampling design) L&
olmg, F3PAS (kstrata), T (FAH, psu), 7FA]
(weightyS AME-51o] B3R 7) W ol wle} 493}

tdate] dwka EAdo] M Ex9) HElE, 712E] 0]
= 9 ujeldl A A3F#<] 210]2 PROC SURVEYMEANS
< ol8sto] Fralar, i AF ] Afol= Duncan®] AR
ARS B3l ARSI vIE] A 339 H88S 37
Faad, 20109 §59) FFUA7IE 3 20159 59
i AF71E%N AAE Bax)ol wet 4749 T (EAR
Bk, EAR ©]4/RNI Bk RNI o] 4/UL 7]k, UL oo,
2 ERShL B AolE JlolAlE AAME o83k A
At

HElE, Z12Elzel= 2 HER A9 F2 FUNED
2 AFS RISk, 19 A 2 AF GARIELE 71F)
o W& B AFHAF F 7ES S, 9l wet
AN BE A F5EL a=0.055 7IEeR
skt

ofs

o

Z o

A} 33,0008 9] it HIER A AH RS dlElE e
Z 788.4 ug RE/day$om, HEles 9902+ 4889 ug
RAE/dayith. #lEls 2 7l2E]mo|=9} BIE}T] A So)A
 BAHEMNRT 2SS AL B it A6

HIs) o] AAZe] Frelel =30tk 7HAS S S
To| T71ETE #Els 2 7I2E=0]=9) HIEN] A A
FZol T7keke A3 YERNRIT (Table 2).

oidAte] v A AHY HEAES Hrsk] flal
2010 gk=Ql FFEHA7IEH A= H8E 2015 g
1 Foki A3 71 vIENW] A V&R vlste] o1 Av
< Table 39| #ANA1&FATE 201032] HIERT] Ao thdh J o
A= dEHEs FEoE AABIL, 20159 2
o= HElE GdTHOZ AT Tt A AHS
oA, 20154 #lElE ST 7S 2835k, 2010 2
B gF 7|52 488 uro B7H Q% (estimated
average requirement, EAR)H| 2+ A #|z}9] W]g-0] 11, A
33 F % (tolerable upper intake level, UL) ©]’2] 43 =}
o] Hlgo] B2 A0 7 vepsdth HA At 7 201099
RE 7|&E02= 42.9%7), 2015d2] RAE 7]Fo =2+
70.6%7} B e FF wRko R AHskar AT A2 N
¥ 2015 71l w2 754 o tldRl T 80% )
o] YA Qe nvko = HHstar Qlof, HIElR! Ae] A4
= 93o] &2 o2 Uepth 7HAS] wE AH
B2 HIES AMHEGLS o, A5 50| FEE H]
BNl A AFH7F 253 AREe] Hlgo] EUTH A5G0
7FE =2 7Y AFHFSA HlEo] 34.0% (RE 715)9
64.0% (RAE 71:2)R1 Aol Blsl A5gEo] 7P W
o] HHRE2} B8-S 7} 57.7%S} 79.5%% Fr2l g 2ol 7}
ATt

7 AFd BIER A JHFES AT A9, AR
ZHE 190 1¥ Hit 7+ 447.3 pg RE/person/day¥} 224.6 pg
RAE/person/dayZ 4313101, 50% olde] A3 7]98-S
ERRAL, FIE olo] 2SR, sixF B ALFEFE H
B AS Bo] A= Ao 2 ZAEILE AT, ZrF
7, 2T 9 HAFEHE I3 BE A9 77 7]
£ Z e A 4439 85.4% (RE 715), 75.7% (RAE 7]
TPl o]2= A& VERAT (Table 4).

HIEF A9] 8 23S Aur7y] 98 dEs, p-
7h28, 23 2 B A9 7]ogo] H2 9] 2070 2]
F< Table 591 A|AIEIAT. a-7}2H, B-ZHEZE, FH|
/Aol vl A AF ol thet 7] =7t dhF
o= gy, AE F9 EA o] FEeAA] gkot AAE A
AIBHA] sttt dlEl=e] AdFell 7P ZA 71k 2%
2 /=2 190 19 Bt 23.5 ug RE/person/day=- 43F31d
7} 22.9%] AF71&S Bk R R A, 74,
&, 35, 3, A 02 AAF V1ol Eo] =94, el i 4
FORHE °F 60%2] HH 71oE-S vERTE ¢, g2
He] 75, ErpES} FHke] 7]od80] 90% o o= i
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Table 3. Percentages of Korean adults aged = 19y consuming vitamin A compared with the Korean Dietary Reference Intakes (KDRIs)

Male Female All subjects
ug RE ug RAE ug RE ug RAE ug RE ug RAE
(2010 KDRIs) (2015 KDRIs) (2010 KDRIs) (2015 KDRIs) (2010 KDRIs) (2015 KDRIs)
n % n % n % n % n % n %
Age y)
<EAR 636 41.7 1,087 71.3 1,043 445 1,664 711 1,679 434 2,751 71.2
19~ 29 >EAR, <RNI 278 18.2 226 14.8 429 18.3 344 14.7 707 18.3 570 14.7
2RNI, <UL 594 39.0 207 13.6 853 36.4 331 14.1 1,447 374 538 13.9
> UL 16 1.1 4 0.3 17 0.7 3 0.1 33 0.9 7 0.2
<EAR 1,647 33.8 3,185 653 2749  36.7 4,964 66.3 4396 35.6 8,149  65.9
30~ 49 > EAR, <RNI 852 17.5 719 147 1,491 19.9 1,210 16.2 2343 190 1,929 1546
2RNI, <UL 2,266 46.5 946 19.4 3090 41.3 1,287 17.2 5356 433 2233 18.1
> UL 112 2.3 27 0.6 156 2.1 25 0.3 268 2.2 52 0.4
<EAR 1,387 37.8 2571 701 2079 414 3,451 68.2 3466 397 6,022 69.0
50~ 64 2 EAR, <RNI 611 16.7 500 13.6 796 15.7 666 13.2 1,407 161 1,166 13.4
>RNI, <UL 1,563 426 563 154 2,064 408 925 18.3 3627 416 1,48 170
> UL 105 2.9 32 0.9 125 2.5 22 0.4 230 2.6 54 0.6
<EAR 1,212 515 1,797 764 1,667 554 2,347 78.0 2879 537 4,144 773
65~ 74 >EAR, <RNI 341 14.5 232 9.9 454 15.1 224 7.4 795 14.8 456 8.5
>RNI, <UL 716 30.4 306 13.0 806 26.8 416 13.8 1,522 284 722 13.5
> UL 83 3.5 17 0.7 83 2.8 23 0.8 166 3.1 40 0.8
<EAR 668 63.3 878 83.1 1,092  64.5 1,391 82.2 1,760 641 2,269 824
754 >EAR, <RNI 135 12.8 69 6.5 204 12.1 88 52 339 12.3 157 57
2RNI, <UL 221 20.9 104 9.9 354 20.9 209 12.4 575 20.9 313 1.4
> UL 32 3.0 5 0.5 42 2.5 4 0.2 74 2.7 9 0.3
Household income'!
<EAR 1,517 579 2,109 804 2426 57.6 3,325 78.9 3943 577 5434 795
Low 2 EAR, <RNI 342 13.0 217 8.3 592 14.1 319 7.6 934 13.7 536 7.8
2RNI, <UL 685 26.1 276 10.5 1,082 257 546 13.0 1,767 259 822 12.0
>UL 78 3.0 20 0.8 113 2.7 23 0.6 191 2.8 43 0.6
<EAR 1,487 43.6 2,511 73.6 2222 459 3,488 72.0 3709 449 5999 724
Middle-low 2EAR, <RNI 587 17.2 393 11.5 806 16.6 604 12.5 1,393 16.9 997 12.1
2RNI, <UL 1,257 368 494 145 1,724 3546 737 15.2 2,981 36.1 1,231 14.9
> UL 82 2.4 15 0.4 94 1.9 17 0.4 176 2.1 32 0.4
<EAR 1,295 36.0 2435 477 1,960 38.9 3,422 67.9 3255 377 5857 67.8
Middle-highz EAR, <RNI 632 17.6 526 14.6 965 19.1 756 15.0 1,597 185 1,282 1438
2RNI, <UL 1,589  44.2 612 170 2015 400 849 16.8 3,604 417 1,461 16.9
> UL 79 2.2 22 0.6 102 2.0 15 0.3 181 2.1 37 0.4
<EAR 1,131 315 2274 633 1,818 358 3,269 64.4 2,949 340 5543 440
High 2 EAR, <RNI 614 17.1 579 16.1 934 18.4 808 15.9 1,548 179 1,387 160
>RNI, <UL 1,742 485 713 19.8 2213 4346 977 19.3 3955 456 1,690 195
> UL 106 3.0 27 0.8 110 2.2 21 0.4 216 2.5 48 0.6
<EAR 5550 412 9518 706 8630 440 13817 705 14,180 42.9 23335 70.6
Al >EAR, <RNI 2217 165 1,746 130 3374 172 2,532 12.9 5,591 169 4278 129
>RNI, <UL 5360 398 2126 158 7,167  36.6 3,168 162 12,527 379 5294 160
> UL 348 2.6 85 0.6 423 2.2 77 0.4 771 2.3 162 0.5

1) Number of missing values was 670 for household income.
* All variables showed statistically significant differences according to the classified group from chi-square test (p < 0.05).
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Table 4. Conftribution of individual food groups to vitamin A intake in Korean adults aged 2 19 y from 24-h DR in the KNHANES 2007~2012

Retinol equivalent

Retinol activity equivalent

ug RE/person/  Percent of total

ug RAE/person/ Percent of total

Rank Food group day intake (%) Rank Food group day intake (%)

1 Vegetables 447.3 56.9 1 Vegetables 224.6 50.5

2 Seasonings 88.5 11.3 2 Seasonings 44.6 10.0

3 Seaweeds 68.0 8.6 3 Fruits 34.0 7.6

4 Fruits 68.0 8.6 4  Seaweeds 34.0 7.6

5 Fishes & shellfishes 29.3 3.7 5 Fishes &shellfishes 29.0 6.5

6 Milk & dairy products 27.7 3.5 6 Milk & dairy products 27.4 6.2

7 Egos 19.9 2.5 7 Eggs 19.5 4.4

8 Meats 18.5 2.4 8 Meats 18.5 4.2

9 Grains 10.1 1.3 9 GCrains 7.8 1.7

10 Beverages & alcohols 3.9 0.5 10 Beverages & alcohols 2.0 0.4

11 Potatoes & starch 2.8 0.4 11 Potatoes & starch 1.4 0.3

12 Prepared foods 0.9 0.1 12 Qils 0.6 0.1

13 OQils 0.7 0.1 13 Prepared foods 0.5 0.1

14 Legumes 0.7 0.1 14 Legumes 0.3 0.1

15 Sugars 0.1 0.0 15 Sugars 0.1 0.0

16 Seeds & nuts 0.1 0.0 16 Seeds & nuts 0.1 0.0

17 Mushrooms 0.0 0.0 17 Mushrooms 0.0 0.0

18 Others 0.0 0.0 18 Others 0.0 0.0
k< ), RES W8] £ AF2) 7ledgo] w0l 3 A7) Aele] 49l W 19299) F HiEkl A 4HFe
18 4= Ik 1,240.1 pg RE/A7 693.3 ug RAE/A o|ch!! gha,

U2k

o

2 Aelxe SEviet 194] o) Agle] Higl A A
7 A9} 1 J3t 5435 Tlefelr] S8l Al 4-57] 1wl
Z¥d A2} (2007~2012) AHE.] 24A17F 3P ApE9h
B2% T dEE 9 7l2ExolE & vlojEuo]
AAIEIA, 19 BlER A 2 #ElEY JIZE| 0= (o-
7129, p7I=H, 223, B-THEZY, FH|QI/Aolt-)
AFHE FgsITt. L A= oA} 33,0699 et H
N A AF e dElE 930 788.4 ug RE/day, #E]
L GO T 488.9 ug RAE/dayRar, 2010039 &=+
< FHHA 7Y dEHE B VIEeEE 429%71,
201599 HElE S4TE 7IFoZ2E 70.6%7F HEa
F nvko g AFsta k. 754 o A F 80%
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