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HWEHT02 T34 9 PR 2 u‘“I%F?G
SRR A B AR e 44
4 148 (Fe™)5~50 ppm:E & 5 = f 48 (Fe™)2 510nm
R 47
FOET PR R SR Rk BV B
{5 = 4B (DFe(11)) ~ 7 #4554 (TDFe) ~ 4 & 4%

= 45 (NDFe(11)) % % = # 4 (DFe( I )+NDFe( 1))

F BT ed 2R 0t B 5 2:8 2 3.3%3-9
BT e PEATICAR R Rk o BT o
%48 (DFe(I1)) ~ ¥ 545 %45 (TDFe) ~ % 547 i

4 (NDFe(Il )% 5= % 48 (DFe( II )+NDFe( 1 ) )+*

F BT Bed B 0BG 614 2 3.3%3-9
BB e PEATICAR Ch ) Rk o BT o
%48 (DFe(I1)) ~ ¥ 545 %45 (TDFe) ~ % 547

8 (NDFe(II )% 5= % 48 (DFe( II )+NDFe( 1 ))+*



B 7. & 4= A 2tk RRTERTFZESBE
b ik s 0 2P 5452 4s(DFe(ID)) »
17 245 (TDFe) ~ A4 - B 48 (NDFe(11)) % .-
48 (DFe(II )+NDFe( Il )) & =k B2 W Fannnnene, 58
Bl 8. Fife 4= A 2t B R THRT R ZERRE
SRE skt 0 BT 545 W48 (DFe(ID))
%17 44k (TDFe) ~ A 5472 B4 (NDFe(11)) % %, =
% 48 (DFe( I )+NDFe(II )) & &k @2 W f..ee, 60
B O RELSH>TFA 2 RRTHERIRFZEEE
SRE skt 0 BT 545 W48 (DFe(ID))
%17 %48 (TDFe) ~ A %47 - %4 (NDFe( 1)) % 4 =
% 48 (DFe( 11 )+NDFe(II )) & Bk @2 W f...ee, 62
B 10. & “4E O R R R THERIR ZEEBEWY
iRk 0 AV B4t BaE(DFe(I)) ~ ¥ B 47
#48(TDFe) ~ 2 & 47- H 4 (NDFe(I1)) % % - i

45 (DFe(II )*NDFe(II )) & »x & B 2_ v $rnnenennee, 64



Bl 1l gL RO e R TR R 2 SBEH
sk 0 BV B4 B4(DRe(ID)) ~ ¥V i3
17 5,4 (TDFe) ~ X547 = H 4 (NDFe( 1)) % %=
i 48 (DFe(I1 )+NDFe(1I1)) & w3k E 2 1- f..eeee., 65
Bl 12. REBHF IR RERTHRIFZEFHBEH

iRm0 2V 5472 Ra(DFe(II)) ~ Vi

Iy

17 %45 (TDFe) ~ A 3547 = B4 (NDFe(I1)) % &

A3

% 4% (DFe( I )+NDFe( 1)) & v % B 2 v* f........ee, 66
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it dn Bpes ¢ HEBTAF I a2 PP F TG

152 % 48 (DFe(I1)) ~ ¥ i5 15 %46 (TDFe) ~ & %45 = 1 4
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ARt BRSSO b2 e PR PR R
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WHEEREF 0 RFE G 5585 B R G
3d%s® > ¥ L ehE v s - % 48 (ferrous) ~ = 1§ 48 (ferric)
(% > 2003) o »% A §8 > < 304 = G afiend o )% 225 g >
= %48 (Mooreetal., 1944) > e 7 5 22 7 A A3 AREL 2 < B
H$td H2 4 0% 252 ¥ 4 % (Ebihara et al,
1994) -

A 2BV L LB MR & d F 4 (heme iron)
B E B2 2ta ¢ 48 (non-heme iron) > K =S
Bo b e P e % (hemoglobin) £ 3=z % (myoglobin) » #
RiRAEBEUPE SR fp S G B AP 24 4d FTHIEL
B A0% s B RRALE NSRS E B HEESR
60-80% > @ F W & -5 241 & 7L b ¢ F 4B
(Monsen et al., 1978 ; Craig, 1994) » = % ﬂ AT F e
¢ B4 (>15%) B v 2bn ¢ F48(<5% ) (Kalpalathika et al.,
1991)° ¥ — F %4 * x4 % > j* (radioisotope method)
AT AR A oS o R s el § e (37%)

7 22 & F4(5%) (Bjorn-Rasmussen etal., 1974) 7



S L B RTF) > LB Fla § FBEL F THA] Y
¢ Sz 4|3 e (Conrad et al., 1999) » /| % F & 4F5ke ¢ F
i & % (specific heme-binding sites) » s fcf | #* 473 % X
4 & ¢ prd) F1F 2. B2 B (Beard and Tobin, 2000) » ¥ - % # E
7w & F§ it fv(heme oxygenase) f § A fEs & F4 T
4 (Raffinetal., 1974) > F]pt w ¢ B4 zton & FaBa L5
% 4w 2 (enterocytes) B 4=7% Jx (Pizarro et al., 2003) -
@&A@éﬁ@&ﬁi%,p%g4mﬁ*pgg¢@

3?}

\\\?{Zr

#3540 F ko ¢ § § criB 8 - DNA » RNA
3Rd A w2 st s 73 BiE% (Lieuet al,

2001) » Flpt sk W7 2F 5 4 18 b et )RR 4R o

S AREABZ MR
(=) A Md2 F £ 2

ARERE PN 2 4BRE R € RN Eda 2 R o A F
P LM o w) L 45mg 20 35mglkg o FT2 2SR MAnAE AT Y
5 250mg > H ¥ 60-70%48 3> e 2 F 0 8 10%8E 3 ek
% ~ WP ¢ % ~ 7 4% 2% (iron-containing enzymes) & » gt

WAABA S # a2 4 B v X 20-30%48 B 5 3T 48 B



(ferritin) &7 « 48 F (hemosiderin) » = £ % % 73 1248 (Bothwell
etal., 1979 ; Conrad etal., 1999) -

M- fE T0kg 2o A FHEH o HERABZEETEY
S4g0 N1 25g B Y 24 ko ks TRE &K 120
RS- R NN 20mg£§§§%§\z’ w B v T R
HAI* > ¥ 3 8 Ig 848y BB al g s up o 2
Y3 03g 33viof gred it % (respiratory enzymes) (]
Do A8% % gind 1-2mgd> L RRESHI A K2 A
P B RS e s B PRI A A 0 AT R P R FER 748
10-20mg 2% & » Hefoid 1-2mg » = i At 2T & 2 4 o
BB T o Ak B A L AL 2B ST R B
% ¥ (Conrad and Umbreit, 2002) - 3 % ¢ 3%3 2 5 > # 7 H
TR N R L R o REB AT RS PR D2
2 e d (&, 2003) 0 Fpt L B 2T R A T8k AR 2
FRETF AR o

2 1 A 2REEHEZRE DS 75 FE (75

22 F02002)0 4% 2 5 2 W2 E P4 LT #EPE (IOM and
FNB,2001) 55 & & % #ichh 482 5 KRBT fFin 5 S By -

7 8 SapE R 4 7-11mg/d ~ 524 PEH 9 7-10mg/d ~ F 4 &



Erythrocytes

/ 2500mg

RBC destruction

\

20 mg daily 20 mg daily
absorption Plasma loss
) 1~2 mg daily 4mg 1~2 mg daily ]

myoglobin &

respiratory
enzymes

300mg

body stores

1000mg

(Conrad and Umbreit, 2002 )

Bl l. £ 970 2747 H4p 2Tk o
Fig. 1. Iron circulating of an adult man about 70-kg body
weight.
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Table 1. Dietary reference intakes of iron in Taiwan

¥ %3 i
i e % 5. (mg/day)
X g /%
0%~ 7
37~ 7
6 7~ 10
97 ~ 10
1 e~ 10
4 #i~ 10
7 fi~ 10
10 i~ 15
13 Fi~ 15
16 fi~ 15
19 &~ 10/15
31 i~ 10/15
51 fi~ 10
71 fi~ 10
A % - H~% = 8 +0
RE % = +30
R +30

(FrctafEs ¥ > 2002)

GDP FRA S &Y 2THRFE - 7 U HFS RS

AL R B RFEEZ A 2R PIRE S I A
S 945511@%1—; 30fsb_yé§?ﬁ



%2 2R # pBLTHENE
Table 2. Dietary reference intakes of iron in USA

Life stage group [ron ( mg/d )
Infants 0-6 mo 0.27%*
7-12 mo 11
Children I-3y 7
4-8y 10
Males 9-13y 8
14-18 y 11
19-30y 8
31-50y 8
51-70 y 8
>70y 8
Females 9-13 y 8
14-18 y 15
19-30y 18
31-50y 18
51-70y 8
>70y 8
Pregnancy 14-18 y 27
19-30 y 27
31-50y 27
Lactation 14-18 y 10
19-30y 9
31-50y 9

(IOM and FNB, 2001)

NOTE: This table presents Recommended Dietary Allowances

( RDAs ) in bold type and Adequate Intakes ( Als ) in
ordinary type followed by an asterisk ( * ).
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pEEP X 11-15mg/d~ § (g2 2h e d4m-4 X 10 mg/d ~ S8 474
£ 15-18 mg/d ~ 4 ¥k4F4 ) 27T mg/d > B P £ dEde ~ S E i
L FUEHBE RERS QT AR R AL
T A RR mERAFED T 4-6 B 247 RERK
(Hallberg, 2002) -
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6k B<I2ug/L ~ 4 30 e fr B <15%F e LA A R B
Pl 54 B > L& A TR F AR A2 R ED
#5 % 30ug/L (2 2% > 2006 3 % 2004) -
4% F-v % B (serum transferrin receptor) ~ 3%,
% & it 4 (total iron-binding capacity) % = ;% B ig IF 2 2 %7

i% 48 #% % (Punnonen, 1997) o 11 & 4 @
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7.0 -10.0g/dL ¥ > 4R P o HEFL L EE AP T RS
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RS S B s BR s S R s wE e AR RS E Rk o
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2EF TR TP DT GG o Ry Bl

Boitind 2 gHY FWIRAE o F e F kR M
4.0g/dL B oo s R R A< S RS AR R
Bihg F o R SHRTOE T 2R R TR -
(Beard et al., 1990 ; Pond et al., 1995 ; Brigham and Beard,

1996 ; # > 2003) -
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FI BB L Al gk S B o REFL P S g
PR ﬂ(‘fﬁl’i’-‘» R s et 4 R R AT 2R g 2
AREFFRY CHMEADN v ?#Ef%-%i’i“aﬁ%tﬁ%]i e
(Breymann, 2002) > # 4 o 7 ¢ B2 1 H nw
(cognitive) ~ i# # (motor) £2 {7 i (behavior) iy # 2. % &
(Grantham-McGregor and Ani, 2001) > 4%+ £ #) g & 4 42 B
B R RSz ROt ES a4 BE Y
Jedic 4o #4528 72 (Lozoffetal, 2000) 41 f s 182
G2 A TR BT B BRISE B F 2
v A B E R AR fE 4 (Pollittet al., 1986) # W& 'Jﬁ %+ 5398
Lo IR ZEMZIET CEAAFR S A BE

s b2 d4H K i 18 A SR F T AR 4B (87.4 - 86.4

£7 93,7 %~ )(Halterman et al., 2001) > F]* & #4485 F_F 13 =

RS RIEETER BN EAE N - LR RS
BoAo?20-30% LI L Ak B %S
B2 ~3 &2 19%4404-8 & ¥ 14%~8-12 & %) 10%

12-16 % %) 11% ~ 18-65 & § 125 1% ~ 18-54 &~ 15 14%



B54-65 A 1% d phF R K¢
Podw A & % 3 48 2 %% ¥ (Lucca et al,

Martinez-Navarrete et al., 2002) -

b g ey

2002 ;

3 5 1993-1996 £ » SR &7F b E&E B

ES ARG AL AN
FEHE212107% HP #48HFx2 71
Bi21% %
B (5.7%%2 13%) > @ #4805 B o
REERaE S X FER T JER G

B o B2 13-18 ~ 30-50 £2 51-64 iz = B

~mM

B D, 7%) F] b y,: /‘?"L‘ 'ﬁifﬁ‘iﬁﬂa %ﬁis’ i]“i;}

%#iﬁa'fﬂ;?\_ﬂ_ Z_ F\:B%\

3 4% 1 32 (Shaw et al.,

R R

¥

1999) o % 3 2 A

# 3 1999-2000 & 2.

65 fl b2 Bk A B AP HRE 65 w1t

2 S S 3.0 22

3% o Ak 48 S

&

N’
NS

B4 5 (3 F > 2004) -

&

AR TG F R LR TR

—
il

Ay
AV

=
B

12

M2 13-18 82 65 gt b 2RI 2

‘I»% e
£ By

eV T RS N S

5 02%~ 4
BB R
P12 50-64 A& BB (1.3%) -
5.7%-14.2% > @ #4824
2 E (3.6~ 3.6
L ® g

L ER X E S ﬁuﬁré]

ﬂ'\\
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B
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Table 3. Prevalence of iron deficiency by age and sex in the
surveyed population from NAHSIT’

Sex and Serum 2 Abnormal Fe Fe
age ferritin values'” deficiency deficiency,
(yr) <12(ung/l) (%) anemia’ Total®
(%) (%) (%)
Males
4-6 0.1 0.2 0 0.2
7-12 0.1 1.7 0 1.7
13-18 3.6 5.6 0.1 5.7
19-29 1.9 0 0 0
30-50 0 0 0 0
51-64 1.3 1.4 1.3 2.7
65+ 4.9 13.0 0 13.0
Total 1.3 1.9 0.2 2.1
Females
4-6 0 6.2 0 6.2
7-12 1.7 5.7 0 5.7
13-18 10.7 5.5 3.6 9.1
19-29 13.0 8.4 0.6 9.0
30-50 7.8 10.6 3.6 14.2
51-64 5.1 9.2 2.7 11.9
65+ 0.2 9.8 0.1 9.9
Total 7.7 8.6 2.1 10.7

(Shaw et al., 1999)

1. Parameters are hemoglobin, transferritin saturation and
ferritin. Abnormal values are: transferritin saturation <15%
and ferritin <12pg/L for all age-sex groups, and hemoglobin
value <l1g/dL for age <7yr, <12g/dL for age 7-14 yr, <12
g/dL for female> 14yr, and <13g/dL for male> 14yr.

2. Including all the subjects with only 2 abnormal values but

with 3 abnormal values.

. Including all the subjects with 3 abnormal values.

. Including all the subjects with 2 or more abnormal values.

. The Nutrition and Health Survey in Taiwan (1993-1996).
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AP BT L B GV A A A S
N RRITL A4S 0 R P 2 4B 4*,»«}.}%,@_3‘&;;’3_";
7 Jlahfrz jeph 0 Flm b g o 4BAT o B ¥ 4h o PR
d AT 2 0 FRAEE AR R R RS L
Ko 7 F M@ % 1% = 448 (Carpenter and Mahoney, 1992 ;
Tatala et al., 1998 ; Hunt, 2003 ; Torrejon et al., 2004) -
(2)REBFT2Z 55 Kk
WY R PLAGE A 2BV A S d T

B i d FARCIEER AR S AR - PRUEE R s B

|

P

s ZRE YR o d FHRI 2B
RS d 2FRFed FREIESFESEESEE £ 45
WP ¥ Lw st iRz 8 748
MVER s R IR BFR 2 JHERE B R
MeTF~TH42F  UF22RAFHEIRS (Fiai
2% 02007 e ettt s dEg 0 Lt d T
RS R I R o A OF IR
(I)BFSFH Y BT a 2 FF

st s ek L2 gl R F] S B T

P 2he ¢ BT F]F D14k 2 H v ovaR ik % (inositol

14



phosphate) : 4r& #L ~ L84 4 - 2.8 % f& (tannins) 2 H v fis

e a2

£ F (phenolic compounds) : & % @4k ~ Ej7 ~ ¥

wg L
TR ewie 1A KL HBA A TR L LA
JR o BM A FIBT o 34T T AR AT S T AR
Frod A B v oo

agzba 4 F4E T F]F L 1.2 % C(ascorbic acid) ¢
¥ g = I%ﬁﬁa WS 2 A W E s g n%iﬁﬁ » B A BB T 0 2. p
B0 F L dep R s 2P S Fp 2 AE O WGERF]ITV A AR AR
B 1Y A 47 2. 7 A4k f (sulthydryl containing amino acids)
< (peptides) »* /| % FFfrdf #5 & T B LB ITRK Y B A
(sulthydryl group) = ¥ #-= % 48R = 7 /% ~ & LB
2 (Gordon and Godber, 1989 ; Deehr et al., 1990 ; Davidsson et
al., 2001 ; Hallberg, 2002 ; Baech et al., 2003 ; Soernsen et al.,
2006 ) -
() v FREFWRIL BRI o

S REHE LG AR S LB C R P
wom AR ARPF > F U T PR IR T B AR B B IR L
£ A1 ¢ i I 4 2 2 (recombinant human erythropoietin)

22
|
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Table 4. Dietary sources of iron

A . ¥ ar ¥
R T % e s
5 ¢r(mg) &% E£(mg) T
EREE A 13.2 2 5. (70g) 9.24
N 0.2 1= (200g) 0.4
MBS vEa 19.8 1 5. (50g) 9.9
7 11.0 2 (60g) 6.6
o 4.8 1/8 ® (45g) 2.16
e 4.0 12 % (65g) 2.6
AT 3.5 2 B (40g) 1.4
BoXE Lo 3.0 13 (35g) 1.05
g 3.8 24 (70g) 2.66
T R p 1.3 24 (70g) 0.91
B OB 1.8 1% (55¢) 0.99
ST ) 5.1 1 % (19g) 0.97
AAK 2k () 13.0 10 ® (27g)  3.51
HE () 7.0 8 ® (65g) 4.55
)k 6.8 10g 0.68
= (¢) 3.2 6 & (30g) 0.96
BEfE 14EF 5.5 1 % (40g) 2.2
B KA 4.7 1% (30g) 1.41
g 2.5 80g 2.0
BB 2.0 3.+ (80g) 1.6
B # 0.4 1 47 (240c.c.)  0.96
FENE = EE“;*; 12.0 17 (100g) 12.0
FREd 4.9 138 (100g) 4.9
b E 4.1 17 (100g) 4.1
R | 3.9 1 (100g> 3.9
v E 3.3 17 (100g) 3.3
ra 2.1 17 (100g) 2.1
k&3 28 (32) 2.4 10 & (30g)  0.61
=B (3g) 1.7 9 % (30g) 0.44
EEA 1.5 1] & (40g) 0.6
7y 0.2 13 % (130g) 0.21
k4 0.2 3/4 % (200g) 0.3
S 0.1 1% (130g)  0.12

(Aot ¥ 8 &2 e 2007)
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sulfate) ~ ¥ ~ %= e 47 48 (ferrous fumarate) ~ # i* 48 (ferric
chloride) % » H = ¥ /7’]‘ et a 0T L4 it 8 % (Lee and
Clydesdale, 1978 ; Hurrell, 2002) o ##% ;2 5+48 % 4 L 7 B H
¥ 48 (Iron dextran) ~ & #EF&48 (Iron sucrose) ~ § 5 #% fic 48
(Iron gluconate) % » & "ﬁ?‘rf e A A C = —’ﬁ 7 if B
L UOPRABRIF 5142 % A i RUAE 0 BRI EME A 5 91 42E
AT % (Bickford, 2002 ; Martinez-Navarrete et al., 2002 ;
Perewusnyk et al., 2002) -
FRABE R S BAFTRA T S otk M E L SR e £
Aa e TR E B % SRR B R R A B =
2o U JRABFHBET 2 WA o (e U E A M AR AT > O
At ez K2 FELRY > Fla o FL SR A M 23
% 2 P T ORMA S & o & 00 1g/dL B
B FORI BT 5 11T 10g/dL > 3t 9g/dL BF 0 4o dE R
A AR ITE T G RNFTREREA I IRL N F R
(Breymann et al., 2001 ; Bayoumeu et al., 2002 ; Breymann

2002 ; Perewusnyk et al., 2002 ; Somsook et al., 2005) -

17



kg Az d e PRES R LERE {Aeat T
ISR T A 0 6-12 T #6225 RST P b GBS
LA GEAMME FER6-60 7 &2 %2, H g et

FHREF TG HRFIAR L2102 Z48E K2 25
A F AR B s g BBz STl s mFpHE A
Fr il a® g A w3 &2 K 3 (Levy-Costa and Monteiro,
2004 ; Hadler et al., 2004) - && *X%F b 48 “w 48 &) i s F o 2
RORE > (e dhois (B e A Y 42 % s o i A R
* R R E 2 A KR o
AR 2 g A FL2 4 P A S (5 50%) A 2
2 5 A R Ae > (5 10-20%) % (Oliveira and Osorio, 2005) °

hod ] R BRTER 0 A FLE Ao u L Jéf% L 48 ~ Bips

48~ §F = ¢ fedlh (ferric NTA) ~ ¢ = "=w ¢ B 48 (ferric
EDTA) -~ 7 & 48 (ferric citrate) &2 5 #% g p& 4 (ferric

lactobionate) % = FE48 H| Ak &PHL 3L | B £ | % bt A 47
RHP B2 375 FRD 2 FHBATA 257 FIEHF

BAFAAS S RAFEELT LR 0 A FORIERE R

18



set 2 su i (Kwock et al., 1984) 5 FJpt » X FLz & A % i

2 ez 24 4 PrEFPE o mIFEIN A AL LR

Boie red 2 FLH M2 ¥ sk o

25348520 B 2 el 72 T
e By T 252 308 FERFPF T ERF LS

ARSI T RRE A E T RIIAR A o252

4:6 - £ Fv 2 Ft oy k9 ¢ 1 & 5 B g Ik R
(B-lactoglobulin) ~ a-5* ¢ #-v (a-lactalbumin) ~ & & 3k F-v
G(IgG) » fed9 1 & S as;-~asy;- > f-2 k-fe v > A 2 f
FEY AR o519 F9 o~ FU4h -9 (lactoferrin) ~ f K B -
5 A(IgA) » f3-v 1 & B-fads (% » 1990 ; Wells, 1996) ¢
E TR N L S U SN I & s
fe > 3 —F{Léé"fr’?; R H ke foig RRL s 2502012
12104k > 1993) o 2 5L 2 Fhde B P 4h ~ 49 ~ 4T ~ B X =
PN G F BB A S A B R A 2 46(0.76ug/ml)
Al 323 * 24 11 (0.5pg/ml) » 7" 5 R0 5 —g@g X

B 452595 040-0.59ug/mls 4§ 5 0.20-0.69ug/ml -
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25 AqEagis wmA(5/100 )
Table 5. Composition of human milk and cow’s milk (g/dL)

Human milk Cow’s milk

Water 87 — 88 83 — 88
Protein 1-1.5 32-4.1

Whey protein 0.7-0.8 0.5

Casein 0.4-0.5 22-3.1
Lactose 6.5-7.5 45-5.0
Lipid 3.5-4.0 2.8—-438
Mineral 0.15-0.25 0.7-0.75

(% > 1990)
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6. AFfrA A2 fdd B0 B2 3 e
Table 6. Major differences between the composition casein and whey fractions of human milk and cow’s
milk

Human milk Cow’s milk

Casein:whey ratio Changes throughout lactation

Early lactation 10:90 80:20

Mature milk 40:60

Late lactation 50:50
Whey Mainly a-lactalbumin, lactoferrin Mainly B-lactoglobulin, a-lactalbumin

and IgA and IgG

Casein Predominantly 3-casein Mixture of ay;-, 0s-, B- and k-casein

Non-protein nitrogen  25% of total nitrogen of which 50% is  5-6% of total nitrogen of which 48% is

urca urca

( Wells, 1996 )
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Z 7. A Fqed FLE AR 2 B A
Table 7. Composition of fatty acids between human milk and
cow’s milk

Fatty acids Human milk  Cow’s milk

Saturated fatty acids

Butyric (4:0) - 3.5
Caproic (6:0) - 1.9
Caprylic (8:0) - 1.3
Capric (10:0) 1.4 2.5
Lauric (12:0) 6.2 2.8
Myristic (14:0) 7.8 10.7
Palmitic (16:0) 22.1 27.8
Stearic (18:0) 6.7 12.6

Monounsaturated fatty acids

Palmitoleic (16:1) 3.1 2.5
Oleic (18:1) 35.5 26.5
Gadoleic (20:1) 0.96 trace
Cetoleic (22:1) trace trace

Polyunsaturated fatty acids

Linoleic (18:2) 8.9 2.5
Linolenic (18:3) 1.2 1.6
Parinaric (18:4) - trace
Arachidonic (20:4) 0.72 trace
Eicosapentenoic (20:5) trace trace
Docosapentenoic (22:5) trace trace
Docosahexnenoic (22:6) trace trace

(F > 1986)
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208 A et St T(E L/ AR/ e
Table 8. Mineral composition ( mg/L or ug/L ) in mature human

and bovine milk

Mature human

Bovine milk

Constituent Mean Range Mean Range
Sodium (mg) 150 110-200 500 350-900
Potassium (mg) 600  570-620 1500 1100-1700
Chloride (mg) 430  350-550 950 900-1100
Calcium (mg) 350  320-360 1200  1100-1300
Magnesium (mg) 28 26-30 120 90-140
Phosphorus (mg) 145 140-150 950 900-1000
Iron (ng) 760  620-930 500 300-600
Zinc (ng) 2950 2600-3300 3500 2000-6000
Copper (1g) 390  370-430 200 100-600
Manganese (Lg) 12 7-15 30 20-50
[odine (pg) 70 20-120 260 -
Fluoride (ng) 77 21-155 30-220
Selenium (ug) 14 8-19 - 5-67
Cobalt (ng) 12 1-27 1 0.5-1.3
Chromium (pg) 40 6-100 10 8-13
Molybdenum (pug) 8 4-16 73 18-120
Nickel (ug) 25 8-85 25 0-50
Silicon (pg) 700 150-1200 2600 750-7000
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Bt FtEAssm3ts A4k 0 258 XS24 WK
4 14-33%F g s s 0 K F 24 0% R B Rn 4R
B F 29~ S8%M] Hg 5t By 4B < A LT g 32%u 4
Fov - %A 3 F & & (low-molecular-weight fractions) %
£ MAFE LA FRE &2 B B (inorganic
phosphate) % 2_ -]- ~ 3+ (Fransson and Lonnerdal, 1983 ;
Lonnerdal, 1984 ; Ft » 1986 ; Smit, 2003) - £ 5t2_ &4 % C ~
E~5'bE2 EpE 7 £ B354 5 (Jensen, 1990 ; Oliveira and
Osorio, 2005) -
(Z)EFa it nd BEEFTI T 2 5|5

d AR E AR LRPEF A F BT S AR
REIQ 9V F R 5L > 2R e A s e P ¥R

PR s 2 FlS A SR T

E (2006) #-54 3 F-v HpL 3w v B~ B E 0:10 ~ 2:8
4:6~6:4~82 % 10:0 273 7R S48 T B 47 5 2 F 501700 ps
FIRA B R SR B F RS 0 e
blled 2 o B em F A R0 RN B2 B4 A TR o

¥ - B eh gk (invitro) » (a4 FU s 2 FUER 2R S (FLF 39
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AL 0 6] 6:4) ~ AU A fe S (B Red SRR Y M B
2:8)% « B gk AR B2 I g o 1% g oa u G
8.12~1.28 ~ 0.48 ~ 1.48% » F]t » &2 £ 5t Jov F L B4R I 2
Fedd AR xS b A o HAT 80 GIFL 0 o U
2B Few F B EE AR 2 Y A RER
B frecd HAz2 1% s o e v A% %2 A4 5 (Bosscher,
2001) » gt RGP A FU2 GBI sk F A 0 2 H S WA
VOB R b B2 Bl e

Saarinen and Siimes(1979)4p &1 - B 3o ALFE & & i3S -
% 4 <+ & (high-molecular-weight) 538 & 2 48 & & 2_ 4 "5 4§
£ 4 (iron-peptide complexes) & + =~ = » & = 4] %5 f Kk %%
(brush border) ¥ e % 8 #rex f » M RAB T d T ¥ > K
WA FARPE Y By ARy oRkfE RS
2B AR B B A EKR B9 T 24K
AT F R B I3 St AR R o ’%’T(Hurrell etal .,
1989) - Yeung et al. (2002)F1] * §8#b ) it 2E2 % (& L &1 wmPe
¥ % 5% (in vitro digestion/Caco-2 cell culture) > v* # 2 § f%
#-9 4 (sodium caseinate : SC) ~ 5 i v k& M4 (whey protein

concentrate : WPC) 2 2 5L f& 3-v "R f3 A 4 2 fi% v Fai’s

—_—
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(casein phosphopeptide : CPP) 2z = ;& $Fi s 17 48 2. §2 58

-

3% 14 SC a2 7 » WPC ~ CPP 22 ¥ & £ 4 #nfit

Tk Aple > FIUU R B0 S e PV R RS E 4

FAT AN R R R Rk AR
Ak ROl A S B2 R B ¥ IAEB S AT gk 357
it > 22 %5 d 3¢ (bovine serum albumin) 2 £ f 2/ &+
LRSS IS IS B I i 2
o rdi g v T2 B E 4 (affinity) 2 o] A F £ B9 PRiAR
L4 2 w3t iE %R+ M (Kane and Miller, 1984) -
Ait-Oukhatar et al. (2002) P4 & p-fié v 1-25 9=k ik #

B2 e BB E L L B-Redv (125 /P 44F & &

!

{B-CN(1-25)-Fe} » H ¥ iz L2 e irdii 2 4B fI* |£ > ¢ ivH
Fl* <~ B2 A% 0 » 7 B-CN(1-25)-Fe 2 = jasc s i
Fuf o phd (ferric ascorbate) ~ Fifk I 48 & > 1% J8R1* 5448
flr pRAEPEL RFT A LA SRR LR L B R

v o % Jx Etcheverry etal. (2004) > d %8 #b ) 1t 385 & w2 32

FBA R &I G A SR RS ¢ KA S E (<10KDa)
CERLE Y RV IR I SO SR
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Az ke AR S Rtz 2 8 o 3+ dn

Fagg % B B P AR H ST e 2T 1T A&
FLE o VPR Ee B OBpR v HB 2 B KR A AT
Ly AR MR RY R (d6)rr s AL B
6 lo-Fid B (46)TTE AR A EE 7 I Y B EF R
iﬂ‘ﬁé}w %z 2% 4% (Dael et al., 2005) -

Hurrell et al. (1989)12 4 & % 5 “r v (egg white) ~ 5 i
Fov BRL GG 2 R T SR ITHIRRE A HE%K 0 VRS
* 42 % 47 5 (dialyzability) 2 = e - 4 % 87 1 F F5 o
SEEE ER R S I L S
P2 Ve BR Y 397 fldz f1F @ AL E (2005) " 1

PR R0 B2 & B4 I s vy b
AR I 2B, o
2. 48 v (lactoferrin)

FU48 F-v 482 & BE 3¢ (iron-binding glycoprotein) > H
SED BZ MBS 2 LS BREBES A FE NG
80kDa > £ 7 if 4 #-v (transferrrin)z. 4 32 &7 * 44 > H 5
ERAEFRAS RN Y o FERAS R AL

B % 0.01-0.1mg ~ 1-2mg/ml(Jackson and Lee, 1992) - % #p 5*

27



48 -0 ALIEIP]T GRS 2 SojT 0 F]Pt o B ARG A U
o gRE 432 R 712 — (Jackson and Lee, 1992) © 134547 7
A AT SR A Y B ER -2
o Flpt A L2 FU4B R0 R BT S L 5 (Cox et al,
1979) » ¥ 3 B H0s A S 2 P39 5 14%H> e e
A iy 0 2P 3 &t ik 48 7 (Fransson and Lonnerdal,
1980) » e ™3 FF L s fr A L2 FU4de v Uk R
48 5 (Davidson and Lonnerdal, 1989) o ¢ ¢t » 5 57 S vt #10.2 "f
g A3 ",f%"*iﬁ'«}é ZA Y s e 2 B BE ka2
RAVA T M2 dSofo et e o B TG AT 2548
F-9 7 ¢ 348y (Davidsson et al., 1994) > Etcheverry et al.
(2004) M F R F ARG B 7 € H RS T o

4 SLIUE Fen ,g;fjwt«;?gg ggﬁa—% IERE -,')J'fb-’?

2003) 0 A B RIRHFTHENE S E 0 RE 2B Y H
B 2R 48R AL 5§24 (Hernell and Lonnerdal, 2002) > &
f’?z’ﬁiﬁﬁ;,ﬂ};éﬁcéﬁ”frm 4 FUFVAR Fev ¥ T A}?‘_ﬂ_"‘g\"iﬂ.
R B A0 REPL I 487 »c(Kawakami et al., 1988) o i7 #

koo Pl I £ & A 3 5 48 39 (recombinant human
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lactoferrin) § »x4% 4B H 6+ £ g2 2 F& 12> ¥ sk B
e 77 464 ¥ (Lonnerdal and Bryant, 2006) » #zd } it 5 &
Bl P4 Y RSN A PR A A P s g B
T > drB e fodfi 8 H SR 1T s B o
3. Tz

AN B RIEEE AR A AL 4T
A w) % 1,100-1,300 ~ 320-360mg/L » &4 5] 2 900-1,000 -
140-150 mg/L(Smit, 2003) = & ¥ 2 4T84 7 & £ B 7305
F1* »x% £ B F]2_ - > Bartonetal. (1983)4]% + &l i%3x it
PRz gk RAS AT 75 (B2 k247

B)Z AR HBA L PP BR ARG E LR AR

&

BT AT S

>

B Mt A Lo § b pinz, A j89 2% 7t
Fbgmar At AFRASARRE 407 B IR A SO
e 4T K 8 7r kg 'E 1448 2. Jc (Hallberg et al., 1992) - Perales et
al. (2006)F]* g ¢k i* R 82wz 35 % 38 F %7 7 A4
% o 4T JIS S R F A S AR ¢ o W 0
M4l € s | AR X e 2 #5 X % (acceptors) > ¥ 4T €
Fral ) %5 e b2 pc 2 (microvilli) #& P~ 48 (Barton et al.,

1983) » FlptsF S Hin s A MY BEEE T p R
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(Dawson-Hughes et al., 1986 ; Deehr et al., 1990) -

BERIAER S 0 B2 A1 o eIy Ay g L B
i % (orthophosphate) ~  #i & ® (polyphosphates) 2 £ Fifik B
(pyrophosphates) ¢ "% ™ <~ B ¥+48 2 | * | (Mahoney and
Hendricks, 1978 ; Zemel and Bidari, 1983) » ® 3 3% 5 & iﬂ’
IWEERE B ATA S 2 48 & 4 0 deEkpa 48 (ferric phosphate) -
& F4 pa 48 (ferric pyrophosphate) 2 & % ik 48 4p (sodium iron
pyrophosphate)> 3% % A g =57 5 ¢ > H4Bi2 % 4357
% (Rao etal., 1972 ; Rees and Monsen, 1973) « # 2 & 2. R 7]
BB AP A 3T AR R 3 S BEE BT
(Bjorn-Rasmussen, 1974 ; Hallberg et al., 1987) » iz i 7k 3 #2
Lo s drHHBAE E Y AT AR R A g Y g
I 48T % 4p % (Jones et al., 1972 ; Hurrell, 1984 ; Zhang and
Mahoney, 1989) -

Monsen and Cook (1976)R|3& fie 7 — fend % » 11 A
WP ok 580 e » o (F AT foRfe 4 ) ¢
ARV I s Aol fhAe » o RPN STl G R
Hefiemxpmydpd o d 857 ERE\EIITEH > § 4

s MR D (e B R iR R P-4 P T & B 5% (Ranhotra and
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Gelroth, 1989) -

TFAETER - K Tﬁ % »Suzanne et al. (1982) 1 & & #
fi4 4T (calcium gluconate ) fiz & + ¥ £ & (glycerol phosphate ) ¥+
FAB BREPEFL R FEAF PP R LR S
(780 ~ 843mg) & £ % ¥ 2 4T a5 (2382 ~ 2442 mg) » a7 B

H i 4 -9 (serum ferritin) &7 & 48 39 Jk & (transferrin)
PR 24 2 A Efr s T ESRT E o
BEPG R 2 AT & LB ¥ -7 RIS ARKE D
fe > 2 4t gk 7 £ (Ca:465 ~ P:317mg /L)#% = 3 (Ca:1,800 ~
P:1,390mg /L) > £ i& {7t o fie = $HiE &7 B 22w 4l
B0 o~ BB R E N A~ k2 3k R %K F (erythrocyte
protoporphyrin) 2 & 7% +“ (hematocrit) # 5 > 5% K7 3 § &
# %% % B (Daltonetal., 1997) -

bt

ERE ST RN TRy S ERTET VAN
AR 25 $H 2 ST o wdtip] > SRR Byd AR 2 SRR
4% 2_ v 7 F (Amine and Hegsted, 1975 ; Abrams et al., 2002) -
AP 2 SRR AT e B E M2 7 1+ [ (Jackson

and Lee, 1992)> Amine and Hegsted (1975) 1 * 44 £ 5"
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BUR e o Y VMR ROEZ Ok 2 A0 B BUR T
PR FEHRERHET Y B < R B
T A s Bl TEE G SR g e Y 7
Akt EFpe s FAH KREDEN L7 2F ¥ -

FrAl® 2140 2 100 p #£2 « B 5% > " RE S F A

B GBS PR 2] PR AR

Sam > HABR i iE o A 40 2 100 p &z BRI
EEFALR > THR4ERE 21 P& RZHP B
(lactase) % 4 8 v & % & 3 B (Minotti et al., 1993) -

F
VoG R SRR T S [ S e B i q A

=i
b

Fepa® pH ' M i [ % ¥ - § & S e T o4l
E-HI - GHEREFAR1993) R FATFI R LG
o R Y > Bk % I ¢ 7R VLI e 4T 2

ST o (e Ar e il 5 B2 58 (Ziegler and Fomon, 1983) -

5. %24 C
dgfe s fd 2wt E C FREAYYE 16

43mg/100g » ¥ A §vz 4 % C i < Bpi2 AL F)p
SEEW SRS E Y SNl R SOl

(5& » 1995 ; Oliveira and Osorio, 2005 ) - Davidsson et al. (1998)
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WA AR A Z C(0~25- SOmg)iiF be 3t %) 250ml 2 48

LTI A R

b
(w.
&
M

S R B
25mg 2. C (5.1%)¢ &% 7 4r(1.6%) v #a T 2 5 Bg % (R
B4R ok 0 4 S0mg PR (7.7%) 0 Hoock LA F B
3 25Smge fHE - A ARk BE AP A R B A R
fﬁhﬁi%(H%¥M%&@&ﬁ%§%ﬂ%g%iﬁ%ﬁ
b 40mg (3.3%)iX F B ¥ B >t &7 40 (1.6%) ~ @ 80mg A F
A E R (6.9%) 2 ¥ %8 3 % 160mg P|£ 80mg & & F £
B(7.7%) @ £ 54 fe e 40 2 80mg 2 2 F Cr H 4
%>+ 2 fe > (Gillooly et al., 1984) » F]pt i ¥

. 1y oL AL = 2m Y )
9§4t"7/:\i—qb.;iﬂ %5 k"}ﬁo 5 ’;35';?:}'5 3 BT

FEr At AR LY BEBT 2 F]F 0 &R
PR IARKI L RTFIF G BRI e A2 L
PABTNZE 2 EI R BB RZARLEZE A AT

BRI 2R R ik o

PN

T S4B M TR
LA R chl B A0 HEAEE S G 80%:
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B kR BN LBAFIM G FoF B Toy

\\\

L
Z W F S 2l B AR5 F AR X AR S
F (carbohydrates) (5& & » 1999) -

BEXE v & # ¥ 4 5 H pE (monosaccharides) ~ & &
(disaccharides) ~ % p& (polysaccharides) > ¥ pE % % —Jﬁ Z
AL ML TPEAZT R EIEEPES 21 10 BE
pra e ¥ LEy BRI RE RS A - &
+ ¥ % #(D-glucose)fr— 4 + X 3t 4&(D-galactose) 2 B-1,4
G s S EWAA - A3 T - A5 %
(D-fructose) ™ a-124¢%% & m = @ SpER L 10 Bt 2 B
pE A 3+ fea ($f 0 1976 5 Campbell, 1999) -

AT eI ERET N EBEE S E P
(iron-saccharide complexes)(Charley et al., 1963) » ¥ £ 3§ #
LA ERES EREBEE e BT R kB
P PRI LR RE T 0 F A ARG T
" i iE 4 P %(biological membranes) » F|@ ¥ i ¥ Y IEEE A

i % ig w4z (Davis and Deller, 1966;Rao et al., 1992 ; Geetha
et al,, 1995) - Bates et al. (1972)R]4]* = & & T 5 &5 F

%0 TR PEEARA & 248 & - % b4 (ferric fructose ) ¥t %
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ZER PN 3 ¥ 5 (retention) ALk I 48 1 > F)ot 3L 5 % HE4E
2 flF g YU FERLERTHEE- RAH T
Wz WD S WA e AR o4 A N Img
FRpg g aide ~ g WP BIRRITAT 0V AR E - A
o ED D EERAAIZRE o BRIGRE T
A% 2 - ¥4 (vehicle) (Layrisse et al., 1976) » ¥ & 22 452
i & 45 24348 2 Bz (Gyuresik and Nagy, 2000) ©

TP ER NSNS § TN S PR 1
o MU RS FIRA ST 50 o IR TR e L
(Somsook et al., 2005) » i ﬁ%z;\ﬁi]‘ ARRLEAE RS (X EaD Oy

RAvE o v Y o
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IV - ’H' _;5 o1
- &R
(- Dk
1. % % # : p Nihon Shiyaku = 7 pEiF o
2. 54 0 p Sigma = 2 BEF (G0625) ©
3.EURE DB R LR EERSS £ ALRPET (A-4047) -
4. %% ¢ p Scharlau = #(LE0070) -
5.8 k0 #(77%) ¢ p ¥ Aok o 7 pLE o
6. it 3-v 4r (casein sodium salt) : p Sigma = & ¥
(C-8654) -
RENENE ST S I WAL L
8. B 25tk ¢ p Wyeth = @ pE{F (S-26 SMA GOLD 0-6
B " BE ;’giE B ) o
(= )#&
1. & 48 (FeCly - 6H,0) @ p ¥ L& ¢ AL phiF o
2. Fife 37 48 (FeSO,4 - TH,0) & p Sigma = & pE1F (F7002) o
3R LA & B mETE L Ly o
4, % F-v f=(pepsin) : p Merck = 7 FE1F (EC3.4.23.1)

5. %% ;& fix (porcine pancreatin) @ B Sigma = & P F

36



(P-1750) -

6. "4 % (bile salt) : p Sigma = # pE{F (B-8756) -

7. PIPES(piperazine-N, N’-bis-2-ethane-sulfonic acid) :
Sigma = & pE1F (P-3768) -

8. HEPES(N-2-hydroxyethyl-piperazine-N’-2-ethane-sulfo
-nic acid) : p Sigma = & pE{E (H-7006) °

9. = # iy fi4 (trichloroacetic acid ; TCA) @ p 5 L@ ZE 4k
;€ ALREE o

10. #5977 f& % (hydroxylamine mono-hydrochloride) : g
FARER € AT o

11, #8-r2+4k (1,10-phenanthroline) : f /& % 1 £ 4R35 € A+

PEEE o

S REBRA

1. B 4= F ki # © Deng Yeng > DKW-40 > % o
2. & kR & Jasco V-530 spectrophotometer » p A o

3. .o Kubota » KN-70 > p & o
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Z o~ REk 2
(- )AL, &

ISP PO B E P ORIE P 3 SCI-J . % SURER LN
(2:8~ 6:4)frpE 7 B (4.8~ 72%) 5 % » A v ) Fv A Ul
Bhafiz L2 0 B ¥Rk E 0 52 BdoT o

(gt A ul#g 54 L5998 - 182 Sz

BREATA WA 4Tk AR EF D 48 & T2%- 4

SEHE T 4x2 £ 8 wH TS AL &R L
z 250ppm # 48 0 4l e R 5 A 7 pEZ 250ppm &

L4805 7% o
(2) =% A o™ Fov Bt bl t 5 v EEE Y (Wiw)
WERFY T E R 33% nA I oRRAN G
BB RG 20 B0 5 2:8 2 B9 FAR 0 £ A N3
Fow fEPEAE(H 48 2% 82 54 AP
FA4872% 7 4x2 2 Qi F|F adl e &
PRI 7 250ppm & 48 Hipdle s 7 250ppm &
4D mERepEARL < A FRT Fed PR BIRR
(BB 2fe> v Frt bl @ Fu i e B9 (ww)
WEEFY T E R 33% N3 I oRRAN G
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0OEAR R0 B0 S 642 Fov TRk R4 B
e AEFRE(H A XA TR RN ARG
X 4872% > 7 4x2 £ 8 AT F|F BT e 5 £ R
I 7 250ppm # it 48 Hirdle s 7 250ppm % it

WP OE PRS2 B RS R T bR R o
2. R ARSI 12024536 2 T2%iF A B L
Bagigs > 2 awl L 7 150ppm 2o & 4~ TR R &

A R E A E D AT oo

(1)=s 4 2Pg5be b @ B 1226g = 4 >igitie 4 g3

KBAR I 100mL > &2 %% 7 1.2~24-3.6 %2 72%%
Wegr & 7 150ppm # Y48~ Fiph T4 5 R £ 48R 0 17

4x3 £ 12 BAFF)F IRl HiEdle o w i & 2
150ppm % 48 ~ AL 48 % R S4BT R 4B e pEag
i A 2B e

(2)B a5tk e @ B~ 1226g B 25 k13 33 KB R 3
100mL > A %% 5 1224362 T2%% 8 2 3
150ppm 2 % U 4% ~ e 745 % R S48 > (7 4x3 £
12 e 4f 5]+ g2l > Byl s w5 & 7 150ppm

S T4~ AP T AR R L AR T R B pEL i



S E
(Z)#Frd
L& 4B & BB E gk R 3500 ppm 2 300
ppm o ¥ fiz 0-50 ppm =8 = H 4B AR -

2. FRPA T AB C FREL AR Y4 43 -k % 3 300 ppm ¢

w
™

A F VBB RRTMEZ L ER IS K

x

4.% 30 f5 14 g3 B0 AEAAS 001 N HCL 75 » £ 12

5. % e /PEBR E L 105 g ks fe 3.0 g PR R R
%% 0.01 N g 2 4 (sodium hydrocarbonate) £ 12 0.1
N#pia 40 28 2 250 mL -

6.0.15 N PIPES : PIPES ;24 3+ -k ¥ 1 0.15N» £ U
INHCI # # pH % 6.3 -

7.0.3 N HEPES : HEPES ;24 &3 -k¢ T 03N> £ iU
INHCI # # pH % 9.9 -

8. F—v Bk 2 4638 f i3 % (protein precipitant and iron
reducing solution) * ™2 10 g = # fiFfk 2 5 g 5 =Pk

Bt ERAE > P U3 S k£ 100mL o
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9. F—v Fiwihkis % ( protein precipitant solution)£? F-v
T2 SR RiZRAE LA ZORHAR -

10. L4 % & A P~ 0.25 g af-r2sif > 12 0.1 NHCl -1 1
100 mL » >t 88 /4 if i3 o
EDE= L =) -F: ]

LE*E&H M asr+E 6,000-8000 4 FP 2 547 %
(Cellu. Sep T2 8030-40 » Membrane Filtration Products,
Inc. ; MFPI) -

2.9 T3t E £ 12em po- 25 3em F4
T SR EFE 2 om ek ’T F 2ecm BT R
3 -kEe 15 min o

3R E ~ 10mM REEE 43R P 0 3T 80C T #4e
# 30 min > s E LT H T 10 mM ¢ = xw
¢ fs (ethylenediaminetetraacetic acid ; EDTA )3 % ¥ &
7¢ 30 min > £ ** 80°C e 33+ -k g3+ 4 # 30 min -

4. G4 e 3T S0%FEpE ¢ A g 4°C o e w2 g

-k i+ & (Miller et al., 1981) -
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(2 )5k i A2
dpEATE (1)~ A e ed T e (2) s e
B ETC)RNE SEE ISR ACIER BSEE E TC R

Pé‘*ixg‘ pé‘%} pﬁ;%} /#‘-ﬁi'&rgj 2 ’—"Li’T‘I“ °

(I Bz~ 475
L= pathFie M2 QT »5fe s 4510
15+20~25~30+35+40~45 % 50 ppm > & 5 &R

A TEH A5 S a0 fIF Ak kR KA 510 nm 2k

\

£plEsz 10 kR sk il WE - Rk
2.HE PR 2ZEFEE RN 3T PP HMER 2
R AL % (2005) 2. % 2 0 5B AR 18 At B ) Bde
(DB~545 K F5477% 2.0 mL > 4e » 39 FiTok % 4B
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B 3. & i 48 (Fe')5-50 ppmik i 5 = 4 (Fe’ )2 510 nm
HERE S R o

Fig. 3. The standard curve at 510 nm of ferrous iron reduced

from 5-50 ppm ferric chloride.
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O control* B glucose El galactose B lactose [ fructose
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A E 472 B4 (NDFe(1)) % % = % 4% (DFe( II )+NDFe( 1)) +" #& o

Fig. 4. The concentrations of dialyzable ferrous iron (DFe(II)), total dialyzable ferrous iron (TDFe),
non-dialyzable ferrous iron (NDFe(II)) and total ferrous iron (DFe(II )+NDFe(Il)) in different
varieties of saccharide solutions with ferric chloride during in vitro digestion.

" Control means ferric chloride solution without any saccharide.

A€ Mean significantly different to each other (P < 0.05).
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O control* B glucose E galactose B lactose [ fructose

4 5 -
£ - . A
: 3 3 F [ S R
H 2 F )
g 527
a) 1r 1k
0 o0 48% 72% % o 48% 72%
Saccharide (%6) £ Saccharide (%6) A
5 20 A & 20 pabB ab p b @ B B B —
% 16 F aB a a B B B — :1: 16 F 33888 32858
: i i P i
= 12 LDL 12
g 8 = 00
S 4r =4t
St ) D ,
0% 8% ' L 0 o0 8%
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@ 5. é’i AT D BR R B G 2:8 2 33% 30 F TR PR gy i 0 2
LR iﬁ (DFe( I )) ~ ¥ i 47 %48 (TDFe) ~ & % 47 = ¥ 48 (NDFe( II )) # %, = b 48
(DFe( I )+NDFe( II ) )¥“ # o
Fig. 5. The concentrations of dialyzable ferrous iron (DFe(II)), total dialyzable ferrous iron (TDFe),
non-dialyzable ferrous iron (NDFe(1I)) and total ferrous iron (DFe(II )*NDFe(II)) in 2:8 ratios of
whey protein (W) to casein (C) which were fixed at 3.3% protein content and different varieties of
saccharides with ferric chloride during in vitro digestion.
" Control means protein solution with ferric chloride without any saccharide.

A Mean significantly different to each other (P < 0.05).
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O control* B glucose Elgalactose B lactose [ fructose
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Fig. 6. The concentrations of dialyzable ferrous iron (DFe(Il)), total dialyzable ferrous iron (TDFe),
non-dialyzable ferrous iron (NDFe(1I)) and total ferrous iron (DFe( Il )*NDFe(1Il)) in 6:4 ratios of
whey protein (W) to casein (C) which were fixed at 3.3% protein content and different varieties of
saccharides with ferric chloride during in vitro digestion.
" Control means protein solution with ferric chloride without any saccharide.

. AB )\ fean significantly different to each other (P < 0.05).
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The purpose of this research was to discuss the effects of

4.8 and 7.2% of glucose, galactose, lactose, and fructose and the
above saccharides mixed with 2:8 and 6:4 ratios of whey protein
to casein in 3.3% total milk protein solution, respectively, and
also the addition of fructose (1.2, 2.4, 3.6, and 7.2%) in whole
fat and infant formula reconstituted milk, respectively, on iron
bioavailability during in vitro digestion. Estimation indexes of
iron bioavailability were dialyzable ferrous iron (DFe(1I)), total
dialyzable ferrous iron (TDFe), non-dialyzable ferrous iron
(NDFe(1l)) and total ferrous iron (DFe(II )*tNDFe(1I)). The
first order of ferrous dialyzation and reduction ability was
fructose, and the second one was 7.2% galactose. However,
there were no significant difference among the other treatments
compared to control in saccharide factor trial. When saccharide
factors mixed with 2:8 ratio of whey protein to casein fixed on
3.3% total milk protein, only 7.2% fructose had significantly
enhance effect on ability of ferric chloride reduce to ferrous. In

saccharide factors combined with 6:4 ratio of whey protein to

&3



casein fixed on 3.3% total milk protein trials, galactose had
negtive effect on TDFe and the other treatments had no enhance
effect on availability of ferric chloride. In addition, when four
percentages of fructose mixed with whole-fat or infant
reconstituted milk, except the 7.2% fructose mixed with
whole-fat reconstituted milk was adverse on ferric chloride
bioavailability, the fructose mixed with infant reconstituted milk
were no significant effect on bioavailability of ferric chloride,

ferrous sulfate, and mixed irons.
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