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ABSTRACT

Vitamin A (Vit A) is a lipid-soluble vitamin required for diverse normal body functions,
including good vision, reproduction, growth, development, and cellular differentiation. The
therapeutic effects of Vit A have been demonstrated for the treatments of inflammation, low
immunity, and cancer. The present review discusses the scientific evidence for establishing
the 2020 Dietary Reference Intakes for Koreans (KDRI) for Vit A, issues caused by unit
change of Vit A, and suggestions for the 2025 KDRI revision. Due to the changes in the
standard bodyweight observed in several age groups, the 2020 KDRI had minor revisions

as compared to the 2015 KDRI. In the 2015 KDRI, the Vit A unit has changed from retinol
equivalent (RE) to retinol activity equivalent (RAE) and the activity of carotenoids became
halfwith RAE compared to RE due to this unit change. Since the Vit A intake of Koreans
relies heavily on plant-based carotenoids, the dietary intake of Vit A in Koreans as determined
by considering the RAE was much lower than values obtained with RE. The analysis for Vit A
intake by the Korean National Health and Nutrition Survey only reflects intakes of retinol and
beta-carotene. Thus, it would be necessary to include the consumption of other provitamin
A, such as alpha-carotene and beta-cryptoxanthin. Moreover, assessing the amounts of Vit
Ain foods should be customized to Korean diets since there are seasonal variations in the
carotenoid concentration of plants. Moreover, other factors such as age- and sex-specific
intake data and considerations of baseline micronutrient status, body mass index, and
dietary patterns should be considered for developing more precise KDRI. In particular, the
Vit A requirement needs to be met by consuming diverse foods, including animal foods.
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2001 1] =-2] 25+ 3] (Institute of Medicine, IOM; A &2] ‘Health and Medicine Division’)+=
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917} RAEZ W7 EIRIA, of 2] 27be] wlebal ae) 43t 1 @ ko] whel7h e 2}
v 48]t Ao] 31 AHE o] ol2| 9 Al Th ol S ST, oM RAES AF85}T, 8]

Al Z QM Y] = (EFSA, European Food Safety Authority)2 RES AF&oh= 52 =A% Q1 &
Soll= A 7FEAYSEAL Qlof, ofof] T2k th A i o] F Q St o) o] A| A& AL LT [9].
F-eutetol| A = vl bRl AQ] The] W A of) whe} 92| U2t w7l o) vl kTl A9] A o] H A 5]
A G7hE] 1 Qo= EA- o] A7) = AL QT

Syl I FEA A3t 77] (2016-20184) 2| tet HA)] =rle] vlerql A Fo A3
-2 377.97 ug RAEC| A T}, 2| uh2t 2 A =71 2] vlebyl A ¥ A 3]0l ZH2} 731.53 g RE,
825.43 ng RECI 1 67] (2013-2015%)2} 57] (2010-2012')0] B3l 77]of| A & A 5}A] 745}
A=, o] HEFT A2] T9] 7} REOI A RAER HH 7 = TH A A§7) Axketar of 72 31 Qlet,

524 AFoRRE HAHE Hese) B4o] AR AFo TR 4L TRk
o|ERrhEo] oLk Lo Uet FU Y] A2 Fok ulekl A M £ 2 P, AT,
A%, WEAR, A 50 AT SR A B4 A F R HE Y 7h o] of o) 25
197) wh2o) 524 FALE] ATl e AEL ulet A A Fol AP
e 4 ik 3H|uk ol o} Balst FE2A YAH A Lreha %) 9] gl £
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Table 1. The calculation for estimating the vitamin A requirement
AxBxCxDxExF

A = Percent of body vitamin A stores lost per day when ingesting a vitamin A-free diet
B = Minimum acceptable liver vitamin A reserve

C = The liver weight: body weight ratio

D = Reference weight for a specific age group and gender

E = Ratio of total body: liver vitamin A reserve

F = Efficiency of storage of ingested vitamin A

0] =7 Uth= 20019 Dietary Reference Intakes (DRIs) 2. ILA]of| 4] B]EFI AQ] 9] & REO]
Al RAEE ®175131Ht ol= 715 FHI= FAE vel-7t=2E o] HlEpRl A 24 2l|El =2
12, AAFZ B E M2 sle vel7tZ el o] vlEl A 84S A E HEl7tZE A9 162
2-g-3hol| whet wek-7t= ’lo] 1/129] BBl =29 S 7HAA =)l on, U A] 2 u|E}
9l ARl dut-7t 2 €l 3} ve- AP EXE 2 1/249] HE 5S4 3= 7HAA| &|o] RAEE ®
3ol wet ©2)7F RECI S Wi} H]asto] 7L E] o] =9 YA eHE o] 1/20] H AT
[8] (Table 2).

2020 ot=Ql HALA M|

MHA

HIEF] AQ] 79 AR HE WA T st 3ty 2A 7t E5825t0] A9l vlEerql A H
o7k gJof| AAIFE 7|29 67HA] FE-2 Foto] T A1S A8t AAstlon, &
of, o= Wl Y Ao ulebul A HF ol Y=ol F 3t [F= (HEAH

1 ge Sl
711AIF3 1)o7 x (1 + 28 AI )& &ote] AlAbslTt [15]. 2015 2] A3 7152t 20201 2
A3 71%S v a sl B Table 33+ 2Tt

12A] §oke] 739 2015 391 P4 AF71E tiH] EEA|F 0] 6.4% 7HASHA 7] wiol
2020 $H=1Q1 ¥4 A FH 7] Foll A= 201500 HISH HE Q%] 10 pg RAE/Y ZAAE A,
3-5A] frote] - 8 2 40 pg RAE/Y FAE| Ut 2015 =91 G4 A F 7] =0l Hls)
6-8A EA} o5 o] EEAF 0] 3.4% 74T, 2020 TR P YA Al F 7| = 6-84] EAF of
54 B2 8 7F0] 310 ng RAE/Y E 2015 =91 Y4 A3 710l vI5H 10 ug RAE/LTHE

A3t} 2020 $H291 J A A F 71F 914 EAF obs o] EEAFL 2015 9HEQ JF
i AZ 71200 vlaf 2.1% 7HAsto], B Q &ko] 2015 3H2Ql P YA AFH7|E R0 ug
RAE/YTHE 7+ 43} 410 pg RAE/Y 0] 1t 2020 §H2Q1 J A A F 7] F0 A 2] 9414 of A}
o5 o] EEAF2 2015 $HQ1 P Y4 A F] 7|0 H] 5l 2.5% Z7F51o], = 232 2015
SRl JFEAH7IEE 0 pg RAE/L TS 5713390 ug RAE/Y 0] 1. 2020 @91
FaAdH71E 12-4M] G2} ob5o] EEA T2 2015 =91 FFA AFH7IEA] 71 A Sl
H]5} 0.4% Z45}o, = 2 -2 530 ug RAE/Y 2 2015 H=Q1 J P4 A F 712 THO g

Table 2. Conversion of dietary retinol (ug) according to pg RE and pg RAE

Variable (pg) 1pgRE 1pg RAE
All-trans-retinol 1 1
Supplemented all-trans -carotene 1 2
Dietary all-trans B-carotene 6 12
Other dietary provitamin A carotenoids (a-carotene, B-cryptoxanthin) 12 24

RE, retinol equivalent; RAE, retinol activity equivalent.
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Table 3. 2015 and 2020 KDRI: vitamin A

Age 2015 KDRI vitamin A (ug RAE/day) 2020 KDRI vitamin A (g RAE/day)
EAR RNI Al UL EAR RNI Al UL
Infants (mon)
0-5 350 600 350 600
6-12 450 600 450 600
Children (yrs)
1-2 200 300 600 190 250 600
3-5 230 350 700 230 300 700
Male (yrs)
6-8 320 450 1,000 310 450 1,100
9-11 420 600 1,500 410 600 1,600
12-14 540 750 2,100 530 750 2,300
15-18 620 850 2,300 620 850 2,800
19-29 570 800 3,000 570 800 3,000
30-49 550 750 3,000 560 800 3,000
50-64 530 750 3,000 530 750 3,000
65-74 500 700 3,000 510 700 3,000
75+ 500 700 3,000 500 700 3,000
Female (yrs)
6-8 290 400 1,000 290 400 1,100
9-11 380 550 1,500 390 550 1,600
12-14 470 650 2,100 480 650 2,300
15-18 440 600 2,300 450 650 2,800
19-29 460 650 3,000 460 650 3,000
30-49 450 650 3,000 450 650 3,000
50-64 430 600 3,000 430 600 3,000
65-74 410 550 3,000 410 600 3,000
75+ 410 550 3,000 410 600 3,000
Pregnant +50 +70 3,000 +50 +70 3,000
Lactation +350 +490 3,000 +350 +490 3,000

KDRI, Dietary Reference Intakes for Koreans; EAR, estimated average requirement; RNI, recommended nutrient intake; Al, adequate intake; UL, tolerable upper
intake level; RE, retinol equivalent; RAE, retinol activity equivalent.

https://e-jnh.org

RAE/YTHE 7H 45190t} 9-11A1, 12-14A1], 15-18A4] 9 AF H A 2] 742 2015 5H2Q1 A A
F 710l vls] A|F-o] S7Fsto] HE o] 2H7] 10 pg RAE/LRHE S7FsH T 192941
g1 G Tt o g el 7| 2A T2 2015 3h=Ql FFA HFH 7 Al 7| EAIFE S Z2H 0.3%
S7FHH 0.4% st oL, A1) A 8 7ek= A 7| Eol HEE 2 1099 &2 2]4dst
+ B 2ol A= 2015 3H=Ql YFA AFH 7152 ZFo 7L SISl T 30494 A3 Q1 A=
2015 3201 kA A2 7)% tiH| 7| 2| =0 Z7}s19l 7] wiol 2015 3291 o kA A
7)ol Hlsl 2020 =91 YA HFH 7 B AHHTF2 10 g RAE/Y, A HZF2 50 ug
RAE/RHE S7F3TE 2020 3H=Q1 Yda A H 715 6574419 of 432 2015 oPiLOJ YA
2] 7120 B35l H|Z0] 0.6%5HE 2F7F Z7eto] 100 &2 o) Abete W7 Q eFof| A& 2}
o|7} gl o}, 509 &2 2] 4bohe A HE 2 2015 SHQl YA H47]T0ﬂ H|5) =
7Htt. 754 o]/ k=R17] o} g o] 7 -, A 50| Z4st7] wiZoll B EfR] A A = gt
Zrasto]ofstA| gt (e 82 QIS YA F4E A %—91 TAHES 13 510] 65744 k=R
7] o o] WA H Z T 5 A5t Akl [15
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RAEZ2| teHF = of HERI A 3|'H3}

oj=olut §-89] 7te] A9 52/ AES 53 2=l A vlelwl A A Fe] o=k
65%E 2HAI5FAL, Al 5/ 7R ] o] =9 A<= 35% 78 = HToll XFA|5HA] =Tt [21]. BHH,
HIEFRI AS A &4 ‘%OE‘:‘ B 4 F5to] HIER] A9] HH E 7H=E| o] & FE = 87% A
FHsh= Seuete] 49 [22], HIEFT A2] ©9]7} RECIA] RAER HH 73 =¥ HIEFTI AC] A4
‘JEl7 RE 9] & AHE 3} 9 wjoll vl sl EFSHA B7HE 4= ke A o] A7 = ek A
Al 20072012 FNHZ G F2AL] Aaf2 2-2uet 194 o)A g Q12] HIEH A A H
T2 2008-20121 TH=Ql FFAH 712 HIER] A T9IQI RE 7|& 2 & 797.5 pg RECI U
HhH | 2013-2017' 402.0 pg RAERE 43It} o] = 2008-2012 ¢-2] U2} 4§ 919] 37.29%7}
HrdegFnnko 2 A5k QI E Zo) H]3f 20132017\ RAE 7|50 2+ 74.8%7} H
deogFnTto g g3 sto] o 28l o] F7HE BTt [15]. o] Bik= 20072012 71774
FERALS 7|9E0 2 B3 Kim 5] A [23]0014] ESH ZTRIRES 7| F 02 3t ¢, &
2lutet A4 Q1] 42.9%7F M8 Q& n|vho 2 M4 #5191, RAES 7|2 & 3 7}5HHA 70.6%
7k g e njnto 2 M35l the Aol 71 9] fAlst

Ut 7t E| o] E7F TR A4 AlFo R HIE AS T2 A3 ohe &2l
A, o4 2672 T2 2 HIEHR A A Bl & REQF RAER Z4]5Hof H| W g A3 REC)
o] AF8-91 749 704 pg, RAEQ] 739 537 ug O 2 oA 2492] A # & A5t BTt [24].

A2o] F Al e AF LR HE 9 Z2H[EI ARl 7L B o] E 2 A F5h= H]&0] 76%
Q1 Zlof vl ol 2llel=s FEi 2] A3 7} 35% ATt T3, 2018\ HilH S92 oo = ot
China Nutritional Transition Cohort Study (CNTCS)2] cross-sectional -2 2}ol| 4] 4| B]EF
AL AT 5 2llEl 52 43.6% THE AFA5F AL, RAERZ O] T ¥ A of] k& HIERl A 4
F/GENe] Aotz ekttt o] A5t A3} HIEFY] A estimated average requirement (EAR) &
oF A7 A3 g )l FAd el HE-2 88.3%, 4?1 o] Aol H| &2 87% = =2 H| & HH RS
o] K| qlet [25]. whebA], Syt Bk ofy e} A2/ A F A H7F B2 oFAloF 5 7tet
M= Sl A 5 BIER AQ] &) A4 1k B H Aol =27} F e 5

HIER AQ] YA = TRt FA4do] UrEhe 4> 1o B2 ARt % ol &2 A H sfof &
ok Bl ERl A S H o] 739 20159 2020 FH 91 PG4 A F 715 2] 2kol = LT 2009
9 20-50A419] A Q1E t o= A Apgol| o5k 5.2%9] t/dA G HF 20t=
LHERSE QL [26], 20152017 RIZIS G F2AF ALE 24 of] 2] 5H /gt F =] 749 19-64
A 7319] 9= 0.341.5%7HF A F T 23 AFH AR YEh [15], ¥ S i3 A= Bh2A]
RE g s 29 RAER SRR Foll e H T 23 AFHl &2 Wolxl oz

2 4 9c,

&= KDRI 7H7dof| 2t ®jed

oroll Al Q1 H 213k 0] 2015 ) Y4 A 7% N ol 2 Hlekal Ao B9l7h R
ol RAEE ¥ 7ol wre} @121 mleko 2 412 ok vl 8ol Ads] wotH). hzEl
0] £.0] ] EFY] A T 7} RAE 1014 RE TSI S A8 T R ek AN = 2as) of

I
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F

2ol 424 7t2E o 20| 47} L S Ueke] F9 RAE B9 S AHEE A9 vletn)
A2] 3] w243 Syl gick

A7) 92l ket FUALYFEA A Hleb A A HEY o 2e s ekt
Bhe gL 9lon, ulek) AR ABHE = ThE E R0 7hRE o] £9l Fuh7kZ ) vy
ef.ad ezt Sof AFeke malex) b A g0l gtk oo, nebel a AL AL

=
[e]
o AHGE AFGYLES BT 4 Yok AHE Tk (27]. Wb, B AHg ok

N

U= HIERR AC] 9] A3t vlebT] A A 37 4HE ol w2 AP ES oheteto] Aj 2
& A% Wi e] 7l o] H o st Al E o] HIE A dFH S AT ), 2| El 53t vletTH 2
g 3T E85hs 71 o] opd 2E]lE 9 of 2 T 2H|EHY A 7FRE| o] = 59| &
ot 2 do]Eu|o| A FETho] 2|yt ZHle] HietY] A JHFE HEtA AT
& "ottt gEo], vt AFEEe] 9 HlEM A FUJ A AES AEALS
7R B2 AFE AF A AL Aol i e 1Elste] AF AFF 2AP} o] o]
Z|of gt} [28]

S HIERIAY 39 A d|7H 71 oy A, = 7hatd th 241, £5] fh=ol| A= &4 7t
3l A A et [29]. v = W 2}5F2] ¥ 5] (American Board of Internal Medicine)+= &% H]EFY
A+32.578 pg/dL (1.1-2.7 pM) 2 E 118}31 Q) © 1 [30], MSD MANUAL Profession Version©| 4] =
H] e A9 EF 5 2 28-86 pg/dL (-3 pM) 2 E. 15k ATk [31]. $H22] -2 20162018
FUNAGILEAL AF= 0| 2f51HH 204 o)/ T2 2 o @7 2llEl= (BB A)= 49 pg/
dL (1.74 uM) [32] 2 v]=- W2kshs] 9] 8] Lk MSD Manual Professional Version2] 7|52 2 HH
FBF4R| F7ro] 2gHETE 0| =2] 749 2005-2006 National Health and Nutrition Examination
Survey (NHANES) Z o] 2]51H 204 o]/} 4dQ1e] EF HIEM A= 2.12 yMOE B IE| 31
Aol [33], S ELTE o =2 fx]oln) g2 2019 o] Foll= FRIAG G FRALA]
2% v|EkT AZ BAI517) oot 25 22 W el ac) B4l0] 2 7EIT}

17

Sk, = 7barct Al Z 2 A 3y dlo] gl o] Al F2] HefR] A &o] thE A Yeh L ot o &
ARl oAl = Ul HIEFTT AQ] 22 - A5 F ot @29 HIel A2 22 4
136 mg RAE/100 g, 452 22| 749 56.4 mg RAE/100 g©| ATt [34], 1| =] 24l of] 2] 5}
A &7Fo] 180 mg RAE/100 g, AF-2 ©7ZF0] 136 mg RAE/100 g & §Fo] x}o] & H ol [35].
RAEE TH9| & ® 73t Sof| 3T nlwhe] v]&o] dA 5] RolHA|nt o]t TeAH A
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