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ABSTRACT

The discovery of the relationship between nutrients and deficiency diseases during the

100 years from the mid-1800s to the mid-1900s was a breakthrough that led to advances

in the study of nutrition. The Recommended Dietary Allowances (RDA) were created as

a quantitative standard for avoiding diseases caused by nutrient deficiency. In addition, a
reductionism paradigm has become generally accepted among nutrition scholars in health
and disease, which focused on the properties of individual nutrients, content in foods,
cellular levels, and mechanisms of action. The reductionist paradigm worked very well for
the prevention and treatment of malnutrition diseases. However, as the incidence of nutrient
deficiencies decreased and that of chronic diseases increased, the nutrition goals have been
changed to secure safe and adequate nutrient intake and to reduce chronic disease risks.
Accordingly, Dietary Reference Intakes (DRIs), a set of nutrient-based reference values, were
designed to replace the RDA. The revised Korean DRIs were published for 40 nutrients in
2020. However, there is still room for improvement in the reference intake levels targeted at
reducing the risk of chronic disease. The reductionist approach can no longer be practical
because chronic diseases are related to the interactions between multi-components in the
foods and multi-targets in the body. Therefore, a second innovative leap is needed following
the nutrition development breakthrough made over 100 years ago. To this end, the nutrition
paradigm must evolve from reductionism to a holism approach. Cutting-edge scientific
technologies, such as metabolomics, transcriptomics, microbiomics, and bioinformatics,
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should also be acceptable in nutrition science based on the knowledge gained from basic
nutrition studies.

Keywords: Dietary Reference Intakes for Koreans, safe and adequate level, reduction of
chronic disease risks

AHE A st Fotstr] fls) 2238 7]
Aoz o=l Alo|A1, I
A% 4352 WA dolE £
ok 7to] Hrt, whehA Oé’ Fa #7122kt Aol 21K w10 A 9] 9 A Y viSh
)AL A Bl B Heh 55 g ste] 2714 e = T A E ofok gt [1]. h= ol = f1%h
A 71521962 72l Al%F5A 7] (United Nations Food and Agriculture Organization,
20 25 2 48 A5 o] FAO BFA R (23)), B HAAE AR 28, 2
FLe2] 32)) Tz 7 NP H AT 222010\ F 3 =01 k2] A4zl
2} 2015 R el 178 2ol WS 2717|2207} H9Uc [2). 8 S ABTA
Alezol YA H 51 o] W7t 7] of] LAY k= F Fete] = 20177 E 20208 7HA] A AL E
a3} 1 20204 50l Qoba A7) 20] A1 Hoie. B FEol A A AlTjd 5
ol ahe} o of 2 127129 sielchel o] o B Washa QA2 WA 1 e, 2020 3
591 o 71712 AAol 288 2123 4 & ek 7] 51, Ak 2 2 2ol
A D e =S A H AR} gk

O

eh=l LA dF71E2| m=icte Hat

A E 71 1 3 JIF7F A EA A @ A S0l B4 SYLE AdFste] A58 4+ 3
Th= AP o] 1890t of] e 2| 7] A2 2] &2 501 Thof] 2-2] 5of] 8 e 5ko] HFEA] A4 4
ok sh= W4 G Bt BF FHE AT [3]. 0= v A A Q1 AT A T2 Ao} M A th
A St %7 RS F/dstal =0l FFEZ N4 S ] ek AR el 7| 27 = lok 21
A2 1941 o] =3}stolze|n] (US National Academy of Sciences) = Al Al 2| 22 FFHH

% (Recommended Dietary Allowance)= BF3E 5 TH[1]. thebA] F LA HAS 2SS olgst7]
95l € 23t «2| 4 A F % (minimum dietary requirement)” 0.2 7 2] &= JF UG HFS J&F
s 177k 37h g0 2 QA AbEel Astet ¥ 4 9lck (4], of e A Al B Ut
2t AupE|glon, gjugtol A= 1962\ o A], Tl A ZhE A7 H|EHT A, D, C, E
opnl, 2| B Zehwl, Yolilof thet G g ol 22 A=A [5]. 20008 7HA] FFH
e oA 2 7N = A Tl YL 10501A 15822 =}l oy 7]- 7id 2
A BHAA] 4%

AR AN o) Foll =PRIl A W © 2 JY AT BAI7FAA 5 Zas ek v

o 23} 917 Tegak g WBo] WeAs A = A2 L EAS B El9ict. o] A1) A
wisfol aje} Qorato] ieirhe) & “IFAmA Ak o Yool A “F R AT (adequare
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and safe) @G 22 A= on «JFAGT o] 7Hd & WAsIo| M2 FFLHFH 7S

o 2 th49] 7|EX7F 23 FEfQ] «F YA A1F 7] (Dietary Reference Intake)”©] #|QFE]

I 67]. S Lo A = 20058 M-S0 2 F 34% (o7, 22, Tk JoA 5%, Hlekal
13%, #7148 145) 0l s g4 A A 7ol HEE AT [5].

2017\3 1]=; $H 9 (National Academies of Sciences Engineering and Medicine)2 THd 2 gho]|
718kt G4 AH7IE Aol tieh A& Tk 8] 2A4A o2 JFa HH7
o] jg|t}ol S «= B35l oA Sk oj ool A «HhA RS HHAY ol Zhar g Mdkele HAE
A Al w@@ olpo] 2pelol A FYA AH71ES AHE wof AHEE = T
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(rlsk)-\—]’ &% (beneﬁt)ol Z &5 ojof s}
Aot BAE oehd 27 5T o (surrogate) === 371-7\]_,4. (intermediate
outcome) = A& 7Hs5ickar Bhs] ot QI 2 YA ZdH oAl A3
oA HEE YA S2H Q1 J o T (rapid-onset effect) T Al ol TFxHA A QI CiAE =& 1L
Ht 71291 B3} (long-term effect) 7} AL2 = ofof HTal A|QFsIR Tt ob22] T/ F g4
T U5 YAa Bol g} Al Zof G5 A A 2 (o, oho| EA|u|A)7HA] st = A
QFskaL U, o] Aol W oA = 2019\ 0ll= UHEF Zgoll tigh T d ekl d b ad
2F (Chronic Disease Risk Reduction Intake)©] 2R E| It} [9]. o] = «FF 2 HA 2 o
ARt o] o 2 «abd A ofibrolats 7k A A 2 7 NE JF4o] S0l 24
2+ 39] (reductionism) Ol A G T4 AFS 283} A A ZEhe] BE-2-& 312 8l= E4| 522
(holism) = FFeH] it S DU 7= A& U}Ej] shith=d 2 297k ot -2y
2he 1) Fg @1] Al sk v A ghof] tjgk Hgo] F55h= S0l 22 [10], 2020
ol JFAaHH7IE 7N ol = T d Al 1™ 7“‘”4 s2thel S 4-&otof T A
AL A FHFE F7H5HAT ol 2 913l 2018, 20199 Tt 9] A A EA| A4S 725}
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Fig. 1< 2020 3H=1Q1 ¥4 HH 7|22 A4
B7E o7 7|22 AbE, A8 AlaLe] s A = XY= et

2020 <! Y4 AH71Z AN S 91 A= th JYas D 20159 G4 A7)
AN EREHUAYE dF4, @ 50317 FA1eF T A oo o3t JF4, @ A9
37127} Qe YL, @ DY ATHE/PL AN JFLE FH 02 Mt )
o dFaE ovA, SEld, S AHE, HIEHEI D, ¢, oy, 2] 2 &I, Yolal, H
B9l B, 25, HEF, 28, U4, 2, ofd, 78], 2250|175 281 AY th 4
A TS, 25 l b7 A 72U ", 29, sho| ERERIEL] 5%
o2 F 2% A=A
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‘ Deriving EARs for adults ‘

Calculating EARs <—[ Age categories
for overall age group Reference body weight
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l

Evaluation of dietary intake
& eating patterns

l
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————> Major food sources

EAR, RNI, Al, UL,
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Fig. 1. Tools and process for developing the 2020 Korean Dietary Reference Intakes.
Al, adequate intake; AMDR, acceptable macronutrient distribution range; CDRR, chronic disease risk reduction intake; EAR, estimated average requirement; EER,
estimated energy requirement; KNHANES, Korea National Health and Nutrition Examination Survey; RNI, recommended nutrient intake; UL, tolerable upper intake level.
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AR E Fdaol disiA = AAA 2 1o i o= wehd A E F7kskioh £ st
A AHE YIS FAISH] el o2 22 U8 T EEA-AL A4S 7SR
o (1], A, o Aea Aol & 2otk S, A E 32 Rayyan T2 (https://
rayyan-prod.qcri.org/) 2= _%%;C:._’ HESIA] 12F AEsoh AlA, 12 A B2 222 4

HFoJ S S A 1 7EH o2 AE Hrut
(risk of bias) S 3 "?}CP. o] EHOHt %Zﬂ’ﬁlﬂi B =7t A5H H7H= 5 AREslof st
o], SR A= AT (Cochrane) HIo|o] A Y 7 & [12], ZSEATFL}; At 2+
A= F71E 2B} (Newcastle-Ottawa) 712 &= [13], BH AL += 2 EZ H (Strengthening
The Reporting of OBservational studies in Epidemiology) 87+ &= [14]5 AH&-5ith. vpx| 2k
o2 HAH 23 HA| Q] A4S (strength of evidence)= 47}A] ZFE| ILF] (strong, moderate,
limited, grade not assigned) = %7 ]—6_]'\1]' [15].

Fig. 201 A| A HE} o], JFA A FH 7| &2« I+ Tl
2% 72 e T Ao B A1E & AN £t M & S EA 7= EHy 2
A7} e g wjolgt A E ot 2], e 99 AR AAFA E (clinical outcomes)ol| 7]8FsHo]
FFAAF e A B 4o WAE AR A o= JST AT (arrow 1)= A<
R Aot whehA o] & il 4= = T2 A & = SHAI R E AME-SF A (arrow
2 &6) ae|a JFL AHE AAIs
-5)& 25 x3teto] JFa A7

3 out A 2 e Z 2| 3ol 7% Zlo

St 2AE HEg o2 AAE g o g2 7kt A}F«P | HP (50%)5& 1%‘%38&—3—

= ZA] 3 (exposure outcomes)S AH-E-3F AL (arrow
& A3 1], BAVIA BIHRYol 44
]

i‘-lN rlr

= o o o T %
ZA)7) fzo|th, Gk AL HTEEE 0|8 Holt, BRWeFo| B2 2
HhE Eite] TR (up to 98%) AFFES] UAW LTS FHAI|E 47, 5 ARHATS
ArEshelch. 3 B5PE A7 oA got BR WL APHAFES 43T 4 9
L Aol AR AR S| G4 A LEE B ZEAHTS AT 1)
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(valid) Surrogate
outcomes
(Predictors of
clinical outcomes)

Clinical
outcomes

Indicator
markers

(Non-validated)

Intermediate markers |
> . . Illa
(Possible predictors of
clinical outcomes)

Fig. 2. Generic analytic framework applicable to assessment of nutrients. Adopted from Am J Clin Nutr 2009;
89(3): 728-733 [16].

H|EFR1/F 712 2} ghe] o 2] of] tjalj A= THd A gk ol ko] 7l g o] o] m] ¥
F thalol] B 2 FA T (estimated energy requirement)= Ar=5FA T} ESH TE
A2 IEHA HER/RE7|H e JFEAF 2 T A= o= ouR] dYL
ShE, AW, @l Ad 3 o] A H] & (acceptable macronutrient distribution range)=
Atk [17]. oF2 2 2020 Q1 YFA A FH 7| Foll= T A ekl Eg 7o) bj
of k& M2 F7HAAE B4 4 o2 A-&oto] YEFO] thsl| THd A g A 3o 7]4t
St A @A EH TS A2 o 2 W HSII T HEF A FH e S = (moderate) ©]
o] 5td 2A & Hol= R de2 Adddgh 1o 7 et on o5 Agke] &
A ERD £57]/01247] Aol M= FHE o] 2715 &IE 4= AY7| wiZo|tt. +
AH o2 307} LAY DAY ATHE AHGHA S-S vlEhR Al AAT 2,
2,300-4,100 mg/¥ 2] AF 7t M HEF AFFol st Adudeat vk, 5

oR ox

O

el

r

o)
|t
Xt

7)/0197] Bk SIYE} st 2102 etttk uetd erd 2AS 4 HAY
% 4 $5902,300 mg/ D& 773 A7 Dol A R AH] 9102 FAA7)7] A3 A
of s HA7|E MY IHAGLLHAFO R BYF :

o]

AN

Xlﬂ” E7/1goez hE d%ﬂ 222,300 mg/¥ ©] 52 7HA A7)}
& A3 %ol 2,300 mg/d =2 A HFE Fof g A3ho] uhay

& 2nRtt [9].

FA

QFASH F Yt FES FUL BIHAAIZE 5] ohE. QHg Jde ASH A H TS
15078 7} (risk analysis) W' 0. = AT}, =, QIA| ol F-of of b= 2aH4] 74 of| wha} 2| o 7

3-8 (no observed adverse effect level) 2= = XA S8 (lowest observed adverse effect level)
2 WA A Aslar, o 7]of| B2 A4 (uncertainty factor) S 48510 0 H42% 0 2 AXSH
o} [19]. TLH 27171 B ehowl HTi Rl 8ol H A g8 %S AHY S elone
AFakA1F|2Fo] 9o L] QbdatTkR B 4 glch. 2020 BHQl & oF4 Al 2] 7] Foll A EA| 271H

ol Z-e Az of whet F 40F F 4ol sl 2020 Tl FYA AHFH7IE0l AAE U
o} ol Fole WA WL, WHAHHF (B FRAAY), 4DUAY, B2 B P LA
AFG HE 2E YYLE YT, YR HH7IEW 2E Y4 E T (Tabler). FFULFY
L AFAATE A E dFae Dehe, A, ot At HIEk A, ¢, Elotdl, FE &2}
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Table 1. Components of 2020 Korean Dietary Reference Intakes for individual nutrients

Nutrients EER AMDR EAR RNI Al UL CDRR
Energy v
Lipids
Total fats v v
Linoleic acid” )
Alpha-linolenic acid” V"
EPA + DHA? P
Cholesterol V2
Carbohydrates
Carbohydrates v A v
Dietary fibers v
Sugars V2
Proteins
Proteins v V v
Amino acids v v
Fat-soluble vitamins
Vitamin A V v V
Vitamin D v V
Vitamin E v v
Vitamin K v
Water-soluble vitamins
Vitamin B, Y V
Vitamin B, V \
Niacin v v Vv
Vitamin Bg A Vv v
Folic acid v v v
Vitamin By, Y v
Biotin v
Pantothenic acid v
Vitamin C V v v
Major minerals
Calcium v v W
Phosphorus v v Vv
Sodium v Y
Chloride v
Potassium v
Magnesium v v V
Trace minerals
Chromium v
Molybdenum v v V
Manganese v v
Iron v v v
Copper v v v
Zinc v v V
Selenium A Vv V
lodine V v V
Fluoride v V
Water v

Al, adequate intake; AMDR, acceptable macronutrient distribution range; CDRR, chronic disease risk reduction intake; EAR, estimated average requirement; EER,
estimated energy requirement; RNI, recommended nutrient intake; UL, tolerable upper intake level; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.
"Newly established in 2020. ?Provisional proposal for further research due to the limited scientific evidence.

R, Yobal, HIetl B,, A4, HIEH B, ZH, 1, ptdls, &, ofdd, 74, 22 &, A2,

2ejudlo|th 2 RHAFE 2% JPLt Aol A g, A, BEA AL, 42, vlekl b, E,
K HECL, B 08, e, 44, 28, B4, W3, D50l v ARSIt A AT

n:?. nR

UEFl A= o, gt HZr2 BRI E, ¢, Yo, et B, A4, 24, <, kL
vg, &, ofdd, 74, =4, 371t 2 2 &, A, S22 lo] A it
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Table 2. Extrapolation method of 2020 Korean Dietary Reference Intakes

Components of DRIs EAR, Al uL

Infants Metabolic body mass” -

Children Metabolic body mass & growth factor? The ratio of the child weight to the adult weight®
Exception: in the case of sodium and potassium, energy Exception: in the case of sodium, energy intakes rather than
intakes rather than body weights were used? body weights were used”

Elderly The ratio of the elderly weight to the adult weight? -

Exception: in the case of sodium, energy intakes rather than
body weights were used®

Al, adequate intake; DRI, dietary reference intakes; EAR, estimated average requirement; UL, tolerable upper intake level.

1)A|641 month infant = A|0,5 month infant X (Weight64'\ month infant/WEighthS month infant)ojs- 2)EAR(AI)Ehild = EAR(AI)aduLt X (\Neightchitd/weightadult)o'75 x (1 + gl’OWth factor*); *6_11 months
(0.30), 1-2 years old (0.30), 3-14 years old (0.15), 15-18 years old male (0.15), 15-18 years old female (0). PAleig = Alugu: x (€nergy intakegiq/energy intakeaguy). ¥
EAR(ADeigerty = EAR(ADqute x (Weightegeny/Weightagus). “EAR(ADeigerty = EAR(A)agu x (€Nergy intakeegerny/energy intakesgu). “Ulenig = Ulague ¥ (Weighteya/weightagy). ”
ULehiig = ULenia x (energy intakecnia/energy intake,dus)-

https://e-jnh.org

Mopz|e B
A 2 G0 7%
AA wholl 49| B2 8 o]
A7 238 B o= 94 Az 77to
A ohjet e AA

=% ok,

L

ShH A 9] 7] %] 2] 749 0-184] Aottt HAE -2 20179 th§hAof )53 of| A ¥ gt g o}
(0-12709), Fot7] (1-5A1), oF&71 (6-11A), A 7] (12-184) & E3Foh= Aok-Had A
AL HEFZRE SIS [20]. TebA] 048MI7HA = o] EEX S FFA AdH7|Fol E
Q3 A| 97122 2 AHESHUTH ¥ EEX]7F gl 194 0]/ A /lol] thisi Al &= «o) i A5
(ideal body weight)”2] 7H\d-& 2]-8-5}0] 2| 5 (2013-20174) 7 SR A7 FZAL 2F= Ol
A A DGR 4= 18.5-24.9 kg/m?°l| o= tFARS AE L F94E A7 S22 AH:
ST} Table 2= ZF A A A Q7| E A & 7|02 A HHAGFS AT o 485
LA ol 21]. tHeh, Z/-E A FH 5= 0-571Y FJoks ZAIH 780 mL/L T 252
FEHIEAEE TAR FEAATFS 2H5H3 o1, 61170 Fob=0-570€Y Fote] T+
Aol AL S-S 2itsto] AtEstlnt. YAl HE = A4l L Efjore] o @ 7 E=HQ

= l[:]_ =
g 127 SR R Rulo] @ 75 W e Pe 27159}

MM HT

o]/t Zro] p5hA ZA o] 7|Rteto] X Ao =7 P HFH 70l A Fol=Ris
Al -2 FR1e] AR g AdFH A e et H] a2 A 5t Ad 7 g Q1A & ksl
oF gt} 2020 $H=1Ql YFA HFH71E(9he] 8482 FRlstr] s 22 34 (2015-2017)
ZRIAGFGZAL AR (n = 4,898) 5 2ASHATE AdH A AF P& 7F JF2 AHT
o] Wzt TG, Bx 2 BASIRon, Mo 7f B At H 7 ol A vl g S At
Z5tlct 2, 9, A, H]ERTI A, B,, B,, C, LoFAlol| thalj A= Alo| HEA| & 55 Y FAA
HAE = 245k [18]
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