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Function of iron in the body

> One of the essential minerals or elements need for
the human body

> Functions:
- Oxygen carrier: hemoglobin, myoglobin.

- Cofactor for enzymes participates in reactions involving
energy production, amino acid metabolism, muscle
function.

- Cognitive function:

v Nerve cell protection: iron helps produce myelin sheath

v Nerve cell communication: iron helps produce neurotransmitters

« Immune function

- Maintain healthy cell division
BRERSF



Normal physiology of iron homeostasis

RBCs @9
(1800 mg)

Recycled
qiron m o
L ~25 mg '

Erythropoiesis
(300 mg)

Macrophages
(eg, in bone marrow
and spleen)
(600 mg)

| <J ~ (::3 (3mg | IIron
% L) (::3' 1-%ang
———

Duodenum

Other tissues
(300 mg)

Liver

(500-1000 maqg)
(Stored iron)
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Personal impact of iron deficiency

P ¢t

&

Newborn

Low birth weight, higher
risk of fetal death or
abnormalities.

Infant

Alteration in brain
function, increased risk
of infection and death.

Children
Poor exercise tolerance

and school performance.

Adult

Poor productivity,
cognitive and

behavioural problems.

Pregnancy

Higher risk of pre-term
delivery, retarded UG,
<= 5x maternal
mortality.

Reference: Zhang Y, Jin L, Liu JM, Ye R, Ren A. J Pediatr. Maternal Hemoglobin Concentration during
Gestation and Risk of Anemia in Infancy: Secondary Analysis of a Randomized Controlled Trial. 2016.
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Factors influencing dietary iron absorption

> Body’s iron needs and stores

> Form of iron (heme and non-heme) food eaten,
and total amount consumed

> Gastric acid helps to form soluble ferrous
chelates.

> Vitamin C helps to reduce ferric to ferrous form

> Factor that hinder non-heme absorption such
as phytate, oxalate, tannic acid forming
insoluble complexes with iron

> Mineral interaction
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BREA+EMUAREHEERNE NS

e s #E 0 g (e \SHEEE[ HE | #4E EARY RDA RDA
kg) HWIE® HEE| FHARY | FHEE"| fME | FEE" (mgday) {SEHE! (mg/day)
(kg)  (mghkg)| (mg) | (mg/day)] (mg/day) | (mg/day) (mg/day)
0-6m 6 3 | | mgkg/d® - - - - 6.0 7
7-2m 9 3 38 114 mg 0.63 0.32 0.95 9.5  12/9.0° 10
-3 5 13 4 39 156 0.14 0.46 0.60 6.0 7.8 10
4-6 % 20 7 40 280 0.26 0.38 0.63 6.3 8.2 10
CT-9% 8 8 a1 JU 328 ) 030 L 048 J 078 7.8 10.2 10
Ce- TR

b RS EE R NE Ry AH A TS 2 R EE S (E

€ Smith and Rios (]974)(“)

Ik ARG E = JEENINE x SEEEE

¢ NRC (1989) iR IBFE N TREES A 1 me - SELASSE TS

"R R E = R RE - RREHIHE 7 - 12 (MR EHBLIEFE ST 01 -3 B84 -6 5%~ 7 -
9 Bk N HEBLL = REETE

e ELEESCER AT 7 - 12 {EHEL 1 - 3 pEEE 0.035 mg/kg x HEEE (Stekel, 1984)°? ; 4 — 6 RELHLGERA 65 L5 T ALk 5t
0.91 mg/day 7% - {{ACEHAS SELLFIHAEL © & - EEE 2 (CGEHES ELLY] = GRIEHHSEE/65)07°

bR AR EREE S = T HERETFEHE + RUREScHR R
CEREER T FHEEER 10 % 0 EAR = SAEFEFEE R - 10 %

IS AREERELEE L. CV =15 % &L
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EEmINEZGE

Fge mE s a8 [ RE ) BHRE %% MR EAR® RDA [ RDA |
(%) (kg) MR #HEE"| BE4E| FHEY K#EE FEZE'  (mgday) EEHE"| (mg/day)
(kg)  (mgkg) (mg) (mg/day)  (mg/day)  (mg/day) (mg/day)
10- 125 38 10 41 410 0.37 0.61 0.98 9.8 12.8 15
~158 55 17 46 782 0.71 0.80 1.52 15.2 19.7 15
16- 183 62 7 46 322 0.29 0.88 1.17 11.7 15.2 15
19-307% 64 2 48 N\ _96_J 009 0.90 0.99 9.9 12.8 10
31-505% 64 0 48 0 0 0.90 0.90 9.0 11.7 10
51-70%% 60 0 48 0 0 0.86 0.86 8.6 11.1 10
71 B - 58 0 48 0 0 0.84 0.84 8.4 10.9 10
* AR R M A
® FAO/WHO (1988)*?
¢ ERFREGEE - RENINE x SEaHE

| BHERFEAR = RRRHEEE - RIS BB =FREGTE
© BEERIRETRA 65 ATHAKEE 0.91 mg/day®? - {RAGHESELLOMAE ; B—FEZ AMBELLY] = GLERIBE/65)""
= BHMEFREE + EREAEE

! ﬁ%@ SRR
EXEEFT R 10%

"ITERAEL CV =

EAR = 4 HEEE + 10%
15% &5
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TRULELZEEEEENEZGE

T  RE  RE =t = i | BHEE | A = #/EHE EARM™  RDA RDA
(5%) (kg) IR HMEE® THER] THEEY | KHEE | EET | FEE® (ng/day) fEEHE' (mg/day)
(kg) (mg/kg) (mg) (mg/day) |J(mg/day) | (mg/day) |} (mg/day) (mg/day)
10-125% 39 11 41 451 0.41 0.62 0.20 1.23 12.3 16.0 15
- 155 49 10 43 430 0.39 0.74 0.4 1.53 15.3 19.9 15
16-18 5% 51 2 43 86 0.08 0.76 0.4 1.24 12.4 16.1 15
19-307% 52 1 43 43 0.04 0.77 0.4 1.21 12.1 15.7 15
31-505% 54 2 43 86 \_ 008 J 079 L 04 J 127 12.7 16.5 15
51-705% 52 0 43 0 0 0.77 0 0.77 7.7 10.0 10
71 % - 50 0 43 0 0 0.75 0 0.75 7.5 9.7 10
R E NN E R AN 2 AR E A E
> FAO/WHO (1988)©?)

‘HEFEEMAE - BEEIIE x SREEEE

ISAREREE = KEBREE - WEWHE  HBL=FEREETE

CEREALIREIRA 65 ATALEE 091 mg/d®?  (MUHEELLGIGRE  §—FE#R 2 HEELY = GZEREE/65)""
PHELMBLIMR RS 25mL » MATEME 14g/dL > ¥ 28 KEHE S 10 - 12 BECEBR O EEER 12 5% B LR
SR

SHAHTERE - BHHERERE + EfELEE + ARELE=R

"ﬁA@ﬁiﬁTﬁHﬂm 10% > EAR= 4 HEEE + 10%

DIREREL CV=15% :tE
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el e L HEY | TR

/kg BW/d = = WA=
| mefie BIA) BRE (me/d)

Bl 0.02363 53 1.25 10% 12.3
pegdi: thE (1.55) RDA: 15
)43 0.01404 64 0.90 10% 9
St b (0.96) RDA: 11

7t : CV% =10%, SD = 10% EAR ,RDA = 1.2 x EAR
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180% 169% 169% E? = ° Q 'l; E ﬁ%‘ DR' ?HEE
=E 3
160% HYEEEEE°—

140% -

120% -

100% |-

80% -

60% -

40% -

20% -

0% -

3.4.15 KB 102-105 M7 ~ Fiie 5| ZBHE R EAE CRBEABREE TS EZHRE
TR SR R R AR RE 3 ¥ % 44 2013-2016 - hitps://www.hpa.gov.tw/Pages/List.aspx?nodeid=3098 eEE§§ 18
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#3.5.10 RE 102-105 £ 4 7] ~ S8 7z tohif ~ iz F ~ EBE OGN B FHEREER  afth BT ERMEEGRETLE " (BTH)

ik (10%L) Bk ficdk (gdl) B hmiTsk’ 8RS (ng/mL) B EGQ R ¥R’
WAl FER AR s _ s A o B EF AF
FiglE ARREE % Pl AR % FigE BAER %) %) %)
2M-3 % 146 4.8 0.05 36.2 124 0.12 8.1 - -
4-6 &% 187 4.9 0.05 37.9 13.0  0.10 6.5 - -
7-12 % 426 5.0 0.03 39.9 136  0.07 13 375 72.7 45 1.4 95.4 32
13-15 % 211 53 0.04 43.9 149  0.10 1.8 207 83.6 4.3 1.1 95.6 3.3
16-18 % 165 54 0.05 45.1 153 0.14 45 166 137.8 8.3 0.6 77.7 21.7
B 19-44 % 421 52 0.03 44.4 151  0.08 4.8 423 252.4 12.7 1.3 443 54.4
45-64 B 542 5.0 0.02 43.9 149  0.07 5.0 542 296.9 12.9 1.3 35.7 63.0
65-74 3% 323 4.8 0.04 424 143 0.11 16.2 323 256.6 16.7 0.3 54.0 45.8
75 & E 215 4.5 0.06 40.2 135 0.16 31.8 220 247.1 32.0 0.6 52.4 47.0
19 &% E 1501 5.1 0.02 43.8 149  0.06 7.3 1508  268.5 9.1 1.2 42.4 56.4
2M-3 & 138 4.7 0.06 36.1 122 0.14 13.4 - -
6% 193 4.8 0.05 37.7 128 007 1.8 - -
7-12 % 429 4.8 0.03 39.6 133 0.07 1.7 403 65.9 26 | 07 1 970 2.3
13-15%& 194 4.7 0.05 39.4 132 0.13 7.9 190 49.4 3.7 12.9 85.7 1.4
16-18 3% 169 4.6 0.04 39.2 13.1  0.12 10.2 171 54.7 3.8 12.9 84.1 2.9
4obe J19-44 % 489 4.6 0.03 38.1 126 0.08 23.0 494 53.2 4.5 24.1 70.8 5.2
45-64 % 576 4.5 0.02 39.0 13.0  0.06 14.9 582 138.9 69 |89 ) 539 37.2
65-74 3% 318 4.4 0.04 38.7 129  0.09 22.8 321 192.6 8.7 0.1 46.0 53.9
75 &/ E 202 43 0.05 37.7 125 0.15 26.0 199 166.6 12.7 0.7 60.7 38.6
19 %A E 1585 45 0.02 38.4 127 0.05 20.3 1596 104.0 3.6 14.9 61.9 23.2

' '\#Frﬁ%i&‘ SUDAAN #oii 4 | 43l ~ mBbb ~ ot FH T BT F 245 A8 A 5344 A & & 24 KB A 4616 A -
PR BT RET RS 6EA -4 BAhir£<11.0gdL  5—11 fiAmirF<11.5gdL » 1214 & A b £<12.0 g/dL » >14 & 45 dmbr5<13 g/dl R4 M A<12 g/dL o

EMETREARENTE L*._

FHLR: AAY £ ER A RPEH 3+ %44 2013-2016 - https://www.hpa.gov.tw/Pages/List.aspx?nodeid=3998 | EE Eg 19
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Iron metabolism during pregnancy

Placenta

A- Pregnant Woman T1 . — @ Embryo

Digtary iron Kidneys

All tissues
1 mg/d
.ﬁ
Loss B
Hepcidin
Erythrophagocytosis
Recyding
Amenorhea Storage 20-30 mg/d
B-Pregnant Woman T2-T3 Bl
Dietary iron Muscle 30-170 mg
Kidneys
All nssu%
S mg/d Erythropoiesis ——
blood volume
Loss 1 mg/L

f

Hepddin
Erythrophagocytosis
480-1,150 mg
Recydi
Overall pregnancy ecyding

Storage 20-30 mg/d
Macrophages
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R HARYE TR K -2

> KIERMIER EER mﬂ)\nfc% RVE R -

{=Z15-17i B %

_.[E’—I"—’tlmeﬂE%T—]ﬁ"%%ﬁ?E% B2 BHEZHm

7= B 145 730 mg/d2490 mg/d -

g - Hhm&ﬁﬁw SEERE -

‘a3 H24-28EF

= HAfE fi T i 140 mg/d+ERE

16 mg/d - __[EHb'”‘lO 2-10.518 A % 11.1-11.5 g/dl °

> EilRZEE (55=2H] ) EiZN#EEEN30 mg/d -
85t4A45 (15+30) mg/d °
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ZHNRERRERANE 2GS

28 | ERKME | REARR |HOREE | MEBEE | EAR' | RDA
FABR P pEEHR ©

5 —HH 0.78 0.27 0 1.05 10.5 14
% _Hf 0.78 1.1 2.7 4.59 18.4 24
$£—Hf 0.78 2.0 2.7 5.48 21.9 29

2E19-30REBLENERRESE -

ZZFAO/WHORZHEFEZHAFE25 - 1002190 mg -

Z2ZFAO/WHOE_ - —HiHbREHFEFE500 mg -

EARMLE : SE—HRHEIRUAER B10% (S RBEHRUM ) - £ - —HRFIRULER
2EFAO/WHO9525% -

e. CVA15% - RDA=1.3x EAR

R

*BEXRIBREAER - BBPEMRATE - HhREBEERSZHRVEIRUILER

.01 E BRERSZ W2



KEREEESFHIENEELE

HRWER | FIOEE

&éﬂﬁ”ﬁ%;ﬁﬂ Ei%j%ﬁ%jz% EE|>‘§ ( % ) *HEHHYE
1 0.0323 53 1.67 10 16.7
(+0) o[ (2.0) 10 (20.4 ) 20¢
2 0.0469 58.4 2.74 10.9
(+5.4) o[ (3.3) 25P (13.2 ) 24¢
3 0.0557 63.8~65.6 3.55~3.65 14.2~14.6
(+5.4~ HE (4.1) 25b (16.4 ) 29¢
+7.2)

a. NEEEEAS "ZHREFMZ2ZHAISEIRMIES .
b. £ « —HIEKRWERZSZEFAO/WHOEHIIB25% - PEIEIHEHRZSZEFAO/WHO -
c. 2013 EEZEZZHIEMINERNIE - 1st BEZFLHEAME - 2nd ~ 3d FHIT +4 - +9 -

| ERERE W




1#%106-108Z A ERFI1I9ELE

oh B it SR RY

ZH | BRUREHEETKS HIRUWER | F19EE

( mg/kg BW/d )

1 0.0323 56.8 1.83 10 18.3
2 0.0469 58.5 2.74 25* 11.0
3 0.0557 65.0 3.62 25%* 14.5
1. F—Z2HSEQELEEFRUAMNKIELIO
2. £ - ZHEKRITERSEFAO/WHO%25% -

*BEXRS 2 ERWE S E A AR ER
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SERPE L ERNE R/
A $8 28 T S L 82

2006:H & 2017-2019:8&
Z2 Hf (BEHRE) ( HECHREE )

A R BENE  REBMmE

(mg/d) (%) (mg/d) (%)
=—H 12 8.8% 11.4 5.2%
E_Hf 14 11.3% 10.5 6.7%
FE=Hj 14 49.8% 11.6 27.3%

RIZEE R #FEE20210107E HAFNET : 106-108FR " E2IFELEEINNENRAE 4
R BERUEREMETER19.45%  HEHRZER (REX) 562.76% °

AT i ¢ https://www.hpa.gov.tw/Pages/Detail aspx?nodeid=4306&pid=13547 ﬂ BRERSZ e
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> EAR :
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I ZLEARYEIRDA

JEERERES+ WIFEES

YR LEARB 15 mg/d - WILEHESR0.4

mg/d - §FHEEAR = 15.4 mg/d -

> B B

7

HFE °

AGBXENREBERE  R7YWHEZE

> RDA = + 30 mg/d - F12017}R -
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T BIHIRDA &
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1 BL{th B =X ¥4 iR

= |=H
WHOFAO (2004) ! &M (2020) A (2011) +E (2013) @ ®E (2015)
T W RNI T i RDA T W RDA T RNI £ i PRF
0A- . 04 - 7 0A- 0.27 0A- 0.3 04- 11
6 A - 9.3 TH- 10 TH- 11 6 H- 10 1- 7
1- 5.8 1- 10 1- 7 1- 9
4 6.3 4 10 4 10 4 10
7- 8.0 7- 10 7- 7- 132 7- 11
10-14 M: 327 J10- 15 11- M: 15 12- 12
F:1l4.6 F:18
15-17 M: 3l 13- 15 14- M:11- 14- M: 16
F:18.8 F: 15 F:18
16 15
=19 M:137: =19 M:10: =19 M:§: 19- M:12: =18 M:11:
F:204 F:1s F:18 F:20 F:16
=51 M: 137 =51 5 =50 12 =51 11
F:11.3
g EoF e - 14--50 HER e +
1% +0 &:27 15 +0
::ml: +ﬂ 1nd: +4
374 +30 3rd. 10
CER ] +30 14-18 & : +4 = 5.8 +)
10
1950 & :
]

1. Recommended Nutrient Intake, for a bioavailability of dietary iron of 10 %
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> DIREE

UL = 70 mg (oaer) X 64 / 68.5 kg ( AdjustedBw ) / 1.5 (UF)

> 1-18

1_

MEE X

f5_CPRIENE Z 7] E-2

5514 55 7 51

= 43.6 mg ° #{135%E195]40 mg/d -

BB 5 - #HEES

AR

R BYE{CIEREAR
2] 41 1195 0-12

-30 mg/day &8 B ELE
430 mgZ& NOAEL @+ &
JH 2R 1-2 A5

2 FPRZEENE A 30 mg/day °

> IR HA K IBZLEAAYUL - &

2 % o0 — 27 H R L B

i 7230 mg - WUIRZHA IR ZL HRYULEL B EE A
[@ 440 mg °
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