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(nonheme iron) 2.4 ¥ J|* F 7 & » R4 L 2 H oy
22 A AT E R T FE R T AR 2P
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4 (iron) dPFEAgEay R I - B2 iE
%,?%7%ﬁ@ﬁé%ﬁ&%ﬁ%%ﬁiﬂ’kﬁ4{ﬁ

AV Fed Blew Y ¢ T (heme) SHE &S A o T

(Gaucheron, 2000) - d i3 % & K3t 2 F R A F# L T8y
I ‘}\:’5 ﬁ‘r',»%l%f\ 2 48 ik 2 v‘g@@ C By B IRy

r 30 %1+ (Layrisse et al., 1996 ; West, 1996 ; Gillespie,
1998)» 4> 482 5% o 4B £ 7 ke A B T F hF A B

AN FEHNT A GEHP LI ERREL Y P 3 AT

FlE R 2% ¢ x ak4iM 8w (iron-deficiency anemia)
HERTAA 22 ABT 0 BLZF 9 500 E8K
IR A I A A R - B R N
(Hercberg and Galan, 1992 ; Tidehag et al., 1995 ; Huang et al.,

2001 ; Hadler et al., 2004) > Hix 22 3 5 2 JI*v iz 2 g 3



O'Jd\

7B 24 g4 a0 4 (Walter et al., 1986 ; Thibault et al.,

1992) ~ w 3 B &2 4 £ & F (Felt and Lozoff, 1996 ;

Roncagliolo et al., 1998) ; 7~ = HF#w x23 B HE Y ¢ 257

LN ya e
’2 _& P'\_‘)I\'_"Hb
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33 (Scrimshaw, 1998 ; Grantham-McGregor
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(L33 445ml)> g4 b & F G pEFauiii L £ BT A0
48 51.5mg (e 1991 % % > 1999) - 1335t % 5 p
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1. S % 13-18 b M2 48HEP-F 22348 5 el 2
Table 1. The correlation of iron intake and depletion between female and

male from 13-18 years old in Taiwan

g LM

E S $E 5 8
| XLV T R N Y S
(mg/day) 2t &) (%)

(%) (%) (%) (%0)

<6 <40 13.9 86.1 4.0 96.0

6-10 40-66.7 3.3 96.7 12.2 87.8
10-14 66.7-93.3 6.1 93.9 14.6 85.4
>14 >93.3 3.2 96.8 3.3 96.7

lg 45 M5 pagEBERRIo% 15mee (7 et ¥, 2002)



F 2. 5P R 19-50 S 2 ABHEP-E A4 Tl 2
Table 2. The correlation of iron intake and depletion between

female and male from 19-50 years old in Taiwan

447~ £ (mg/day) <6 6-10 10-14

Ve

HEHRE2Z 6 (%) <60 60-100 100-140
B (%) 0 0 0
W BF (%) 100 100 100

o

HERE2Z 62 (%) <40 40-66.7 66.7-93.3
B (%) 14.7 11.2 8.9
W BF (%) 85.3 88.8 91.1

"9 M E p g RERE L 10mg o

2L E P EGIERE S 1Smge (FrckaiEd %, 2002)
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FRA T Fla i SR L E P T LD
(Chiplonkar et al., 1999 ; Hunt and Roughhead, 1999 ; Huang,
2000); e g Wy 0 E LR (P ph o YRR Y i
faftdr ) & 5 el e fl* 2 FlF 5 &) dop ¥
A h 2 emriE B0 AT 2 anfin i it & 4 (Morck et al., 1983 ;
Brune et al., 1989 ) ~ £ 54 ¢ 2 4F ~ At §-v ~ ¢ 2 42
f& ~ = & kv (Fairweather-Tait, 1992 ; Hallberg, 2001) ~ {2 4~
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%=+ (Gilloolyetal., 1984) >t & p & a ¥ fFu 25 5 4

PHEAFERER e @P USRS IBFERC G R E
2L38 B (Kapsokefalou et al., 2005) - H ¢ x 12 if J]4& & 2

FHLRPEELHE

PORE TS ¥ AR B 2 R B sr 2 Moo A B %
B 0 e VS PR e el HEP2 X 2
(3 ﬁi-ﬁg K * 48%] 5 % (Vianna and Goncalves, 2002 ; Berseth et
al., 2004 ; Wall et al., 2005) -
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Frer 250 A RK2Z AT IO GONR PR
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(Kapsokefalou et al., 2005) » 453 i* F| ¥ L2 48FH| - £+ 2 %
P24z 8 AR e 42254 AE Hurrell, 1997) » &3 |
PR e SRS EBH TR 2 AR R
TR AAREFEEAHET A P2 BA LTk

B2 A% F 2 AR (& 3) (Hurrell, 2002)- th % (2007)
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(infant fumula) B X P EAR > d W HE LY R L2 1 & KR
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R RELBEL > 25 7 ¢ BBrp B 2 0 Pk B
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3. F LA LA 2 M
Table 3. Characteristics of conventional iron fortification
compounds

Average relative

Approximate i ilabili
Iron compounds PP bioavailability

Fe (%)
Rat Man
Freely water soluble
Ferrous sulfate 7H,0O 20 100 100
Dried ferrous sulfate 33 100 100
Ferrous gluconate 12 97 89
Ferrous lactate 19 — 106
Ferric ammonium citrate 18 107 —
Ferrous ammonium sulfate 14 99 —
Ferric choline citrate 14 102 —
Poorly water soluble/soluble in dilute acid
Ferrous fumarate 33 95 100
Ferrous succinate 35 119 92
Ferric saccharate 10 92 74
Ferric glycerophosphate 15 93 —
Ferrous citrate 24 76 74
Ferrous tartrate 22 77 62
Water insoluble/poorly soluble in dilute acid
Iron phosphate
Ferric pyrophosphate 25 45-58 21-74
Ferric orthophosphate 28 6-46 25-32
Elemental iron powders
Electrolyic 97 16-70 75
Carbonyl 99 35-66 5-20
H-reduced 97 13-54 13-148
Not
CO-reduced 97 12-32 determined

(Hurrell, 2002)
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L2 AR R TR A
2 T ¥ & % E (George and De Francesca, 1989) o d »+ 5 25
B FUl 2 mA A S WL HIAR RS- SR Y L A4 &
BHBF 2 o1 JnP SRR < HRE -

EE TS R ETLEINE P S S g - SR

:H%?Piﬂﬁwﬂﬁigﬁgzuﬁﬁﬁyﬂ—<mar1’$
RAPR L - FEEMEAFTIVRL AT G R
TR ERAPA LB REA S -
A R EA R
(-) 48 % =~ % &#{ciy " & (long-chain polyunsaturated
fatty acids ; LCPUFA)

BARMY st LA B RG2S RE
W 2R A A L i k2 s o g Rl
¥V edpda BBl w s GRAEREO BT AHLE

487095~ 8-10 B K ALG ¢ 4h L~ 12 B b KA KB
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VREL o PR TV R H A L AT 2 FHAEEP KB R A S A
'f\j"?;] a;gy;; ~H A7 éﬁz«frs;] B;ﬁfrgl;;:a 5 A éfy«fp»?;] s;g@;gﬁ_:_ ZL»E o
BB Y BAEZ G OE 0 B S Lol 3 ke fornsph 0 ¥ O§ 2
piAaY W - BEETAF SEA LBk 3 0 B
MR RIS 5 AT e forg Rk o BRABE 516 BALR
I 2B 2 L S KT AT G ety AL

A gL f#;\,,ﬂj aVR2_ A RPARRL S R TR EE B
HeE 4l Poinfk 0 B¢ 60-75 %5 AF e iRk ~ 24-40 % 5 B
R AEfrig AR WIE 2-10 %2 § 7 ke foig RpL o B B2
FURa AR A FLigandp it i iE 2o pREL (butyric acid) 2 B & f&
sR A G BIRE > TS LT fon i B IR

(+k > 1976 ; & > 1995) -

4E S AR pfoig R Ae E N Bt~ = B Ay -
= 7 Fri f4 (y-linolenic acid ; GLA) (Bl 1-A) %2 7 = - i
B~ T FgEehs ST e (eicosapentaenoic acid ; EPA)
(Bl 1-B) 25+ = sk~ » B @4z -2 R~ FR
(docosahexaenoic acid ; DHA) (B 1-C) % > TR Pk
PEEG AT pofre P E ASS T (7 I8 B RS 2

CRAONCRE S TN T N TR Sy ¥ Ry ¥
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COOH
GA—/\/\/

(A) v-linolenic acid (GLA)

— =N\ N <—\/ =V—V"\ cooH

—A=AA —N—A=A

(B) Eicosapentaenoic acid (EPA) C) Docosahexaenoic acid (DHA)

Bl 1l 2485 A% efoigippez (A)y - Kb fe~(B) =
I FEE (C) = & = B GRS R -

Fig. 1. The structure of long-chain polyunsaturated fatty acids
(A) y-linolenic acid (B) Eicosapentaenoic acid (C)

Docosahexaenoic acid °
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Linoleic acid (L.A)

: : : :COOH

l Desaturation
mOOH : : ;; :COOH

y-linolenic acid (GLA) a-linolcnic acid (ALA)

1 m\c OOH Elongation
COOH > &
< : : : Ilicosapentaenoic acid (IIPA) Desaturation

Arachidonic acid (ARA)
Cv=F\/\C OOH
J
N=A=/\

Docosahexaenoic acid (DHA)

B2 248 A3 feigBiy - T~ - 2RI f e
B RARRL f

Fig. 2. The synthesize way of long-chain polyunsaturated fatty
acids contains y-linolenic acid, eicosapentaenoic acid and

docosahexaenoic acid.
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= (B 2) (Salem, 1996) - s A= 7 HF L HFF L4857 7
tefoiginpe (LCPUFA) £ 5463 £ 2 B8 v &2 afF A i
& 2_ 7 3z (Simopoulos, 1991 ; Simopoulos et al., 2000) -
BHROeAMIRETE VR ML F Y L RARES ) FE
2o P RF LB RAZIFB L PAERH (B
e Bn g R R g E) F 4 2 #ec (Williams,
2000) > 7= ¥ "% MR & W (T2 g4 (Burretal., 1989 5 Volker
etal, 2000) ; K+ 7ap N R 4R T 2 Lefeig L2 4 0 iR
AR g 2 E (Kelley, 1996 ; Haumann, 1997) ~ £ %8
G R 2 MR 1 et (Williams, 2000) > T 488N 7
Bz ef|* »aF EREE B S HYR~ZH7HFH
BT 2T S s R ARk P SLenptiy > R AT RRA N ¢
z_4F 7 & (Kruger and Schollum, 2005) -

(=) %&pE (oligosaccharides)

BEREL MR T Td H- B H ﬁ%%%ﬁ%ifézi (glucosidic
linkage) % £ 2-10 B H pEA 5 & & 2 5 grdgam -k v &
(Crittenden and Playne, 1996) » B Fix 2z 4E5 %47 B3 - &
FRLzZpOR & REZZZGE NIV EERIFY 2 4502

(Ohtsukaetal., 1990)> & ¥ iE 5 ~- | Fa &L q 5% ~ 5 >

17



BEL P PERCRT A 0 X FISE P FOREERE G Y
BAIH S FIt R B RFEMEZ HE (Andersson et al,
1999) -

T AL ’#}iﬁp?ik‘iﬁjé ¥ F2 (prebiotic) 2 % ZRERY
L EMRAEE B e S IEr SeniiBrA b B
TP w (F R~ F4) =gl 2 »c*  (Fairweather-Tait,
1992; Hallberg, 2001) ° & pE5 % i ¢ #F 2 icd F 583 21
* {8 A4 2 fE4dFy AL (short chain fatty acids ; SCFA) #
MRz B A a2 FiE, B2 E2 gk

(Delzenne and Roberfroid, 1994) > 7= ¥ 24 £ #5 ig pHiE @ H =

i

P FITBRT 2 R B B BB ST St -
o T RA S EBEwe R 2 Bz F (Yeung et al,
2005) 5 ¢+ ¢h > PP 7 RAUMEER T A T OIE S RPN i PR
(R e m - RBE) 22 RA2ZF 24 R HEd 2y

FAG LR PR NEERETE AL B2 8%

(Langlands et al., 2004) > i&- % BFr5 T A2 2 552 F > %
MmpRFEHLy F EHMEFEEAAI AR AR

CFCRRARAMEEL pT Ay E 2 L

ZoF et R M A2 4 (Spiegel et al., 1994) o
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PR BT AR EP AEE S BpE2

RARFR7RABE S SR G b A REY LTS
Fe2 FRAB- R R BREH v R & RO 0 AE R Y B

20-70 %> 2 2 B ALY 2 mEflt A2 RSP T EET
#oo XMFREME T R F A 0 S EBENE AL
PR AR R 0 RBPER L A2 025
<+ 2 HAE T EEAARY s > FP e R
LB FAROPET X cEBER - R AR L5
BEH E IR BER Y o BIFH P 2 0§ 4B
(Nakakuki, 1993 ; Crittenden and Playne, 1996) -

om b FEFE* % EHE (fructo-oligosaccharides) ([ 3) &
2 %5 &4 (isomalto-oligosaccharides) (B8] 4) & i (£ 8
FRAGF SR BEL AR o RS RS2
Mg g SRR SR E T LABERAIET B A5
#ii%ﬁﬁﬁﬁ%:%%%ﬁﬂ??%%°
1.5 & 4%

’
Y =

N ZoF

[WN

EHHN RSS2 R a g 0 b

Tar e e v ERE EE2 3 (Voragen, 1998) - & & &
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HOCH,

OH

HOCH,

\____HO | _J/N=13

CH,OH
HO

B3 % B2 RS R R 12 A -
Fig. 3. The structure of fructo-oligosaccharides, where N
represents the number of repeating units in each molecule

which 5 -1,2 glucosidic linkage.
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LAY isomaltoze (CY semaliohicse
CH,OH CH,0OH

OH t 0 @B
OH -‘.C'Hz OH I““'I"'t_"]-[.‘
OH 3 OH
@HDH @o
OH OH \C'H-‘

1B} panose oH oH 0
CHyOH OH o
CH \'C‘H;
H OH I)\
OH SCH, OH ,HOH
H GH
OH 0 OH
DH \C'H:
OH 0
OH \HDH
OH
oH

B4 A2 ETERZEHS A 278 -B) %7
(O 2T =482 2 a-1,6 &S -

Fig. 4. The structure of isomalto-oligosaccharides. It is made
from starch and consists mainly of oligomers with two to
four degrees of polymerization, such as (A) isomaltose,
(B) panose and (C) isomaltotriose. These oligomers

contain « -1,6 glucosidic linkage.
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R A-124 %0 x 2 AP E R (oligomer) » H ¥14Y
N2 pERRG Y2 AR o AdiEm 7 ALE f2 (Gibson and Wang,

1994) > e LB LG EIET G2 LG HUGE

#ow AR F (bifidobacteria) & 5 B R
(lactobacilli)y & 3 % R it » ¥ &2 2 fEs ) o F B
(P2 pEpe®) > " M EpHE » X e 5 g 2 i b
(Remesy et al., 1992) -

TE K SRRSO TRE BRI SR RS F R

A2 s Rp TS s T AP R R
B Tl 2o AR N P Y F BB G AT
flgcg g b R 545 /¥ (Hidaka et al., 1986) £ = F#
(Mikkelsen and Jensen, 2004) ¢4 £ 22504 > ¥ 117 % E 4
P AR B A B B Y VRSB As o Tk
B B scde 0 B H R S a5 ¢ R4 (Ohta et al,

1994 ; Baba et al., 1996 ; Ohta et al., 1997) » 7= 10 7% 4e % & 4%
2P HrARAR S BT M 44T s df2 sfr B R A P i
(Ohta et al., 1995a ; 1996 ; 1998) -

2.2 35 £

PETERVESIRLPEILILEZ 24 BERM La-1,6



SR e 2 RHEEL 2 ERMA T HEX T RA
B & ¥4 (isomaltose) ~ /% %4 (panose) ~ & & 7 = #&
(isomaltotriose) ¥ = f& (Kohmoto etal., 1991)> # a-1,6 p%
et fpe v R B it P B R 2 RfRIT R o pRa Han
PR LR B R P P A
¥ E MR P22 £ (Kohmoto et al., 1992) o

B e EMES PR B TFL B RH
ZBefide > ¥ FIH SRR  RRIMEF A B N 8 &Y

EF P Ep 2 H e mp LD BT RS

—=
:Et

w Py~ P OPERRSE Z fa g ¢ £ 2 # o (Yang
and Tsai, 1993 ; Liu and Tsai, 1995) > & % i $ 74 B ~ & 47
Bis GRBE a iy J TR F YRR G AT R
FEpEHEP10g2 BT EMB TRl S ERET R
FHD ¥ 2400 RAESFIFHecd QR4
(Chen et al., 2001) -

129 e T A R R
ok é‘;r‘—’,‘;?\f_é_z;\"\ S AR X AW'/ﬁ it %lﬁrﬁ wE
2B T AR Y R AR A RN 2 ] 4

F22 7% 25085~ 344 0P il
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* 2 iiiﬂ%ﬂ (Favier, 1993 ; 4 & » 2005) o gt ¢b » 37 & k3%
FREEAY  BAEE B RG e E R AR R A
FREALAp g2 2 b RS L £
deif B o ﬂ\lﬂz“ﬁﬂ%’géﬁﬁ LB R gLt E o 0 (in vitro) #i¢
oS ERES T A T A g Tk
- KPR EE G PR G et R RS

B AT F LB PEER
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A
(—) 487%  F* 4k (2006) &F:E I w (T 5 it * 2 - i
R L = W ABR] > A W G FLfL 48 (Sigma F-7002) ~ & i 48
(% LRE RS § ) o
() Fb 0 REwR 23 2P ~ TR Mg A AR
M AP P A REREER
(Z) 2 4 B ETEREL - % EBPE (fibrulose
F97)~ * A% ~DHA % EPAFLA fp 8 £ %4 227 o
(=) % ¥v p= (pepsin) : 1 0.8 g % Fv f* (Sigma P-7000)
%% & 0.0l NHCI £ 2 0.1 NHCI 2_% & 20 mL -
() *%R2Z-"2% 8 &£ % (pancreatin-bile mixture): 0.2 g ¥ ;&
% (Sigma P-1750) fr 1.2 g "2# (Sigma B-8756) i3>+ &
0.01 N g f4 & 4+ (sodium hydrocarbonate) » > £ 12 0.1 N &
fad 40 2% 1 100 mL -
(=) 0.15 N PIPES % =% /% . PIPES (piperazine-N,N'-bis-2-
ethane-sulfonic acid) # % (Sigma P-3768) /3>t 33 -k ¢
fe®l = 0.15 N PIPES & #=% /% > ¥ 12 0.1 N HCl 2 ¥ pH %

6.3 °
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(=) 0.3 N HEPES % % /% : HEPES (N-2-hydroxyethyl-
piperazine-N'-2-ethane-sulfonic acid) # % (Sigma H-7006)
A3 33 k¢ fed]l S 0.3 NHEPES ¥ #%:% » £ 12 0.1 N
HCI# # pH 1 9.9 -
(™) 3¢ Fiwsi3 ik (protein precipitant) : 4 g = & frpt
(trichloroacetic acid » FW=163.39 ; # Li3E & k5% € 4k) 33
TR I RY s B b r 4mLHCL {62 I kT E D
40 mL -
(1) 4838 -39 R foi3 /& (iron reductant-protein
precipitant mixture) : fe -9 FIUHKZ R 0 ¥R E - H 4
» 2 g W pi g 9% (hydroxylamine hydrochloride © FW=69.49 ;
BERE RS AL -

() T4k d A

P~ 025 g = % 2 (# 2 % 9f) (1,10-phenanthroline -
FW=19822; th #1 £4 5% ¢44) 2 0.INHCl % 1 100

mL > ¥4 g
(+ - ) %47 9% (dialysis tubing) @ F * ¥ H M A A F £
6,000-8,000 4 Bl A 2 35 45 % (Cellu. Sep T2 8030-40

Membrane Filtration Products, Inc. ; MFPI) -
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(=) & %k R ik  Jasco V-530 Spectrophotometer > p & o
(= ) pH meter : Mettler Toledo * MA235 pH/Ion analyzer> 55 1 o
(=) 448 Kubota 4w 4 > KN-70 > p 4 o
EN L A

’

(- ) B 35955 EJD ¢ &k MFPI 2 2 97k 2. & 2 38 7 15 45 5w
JedZ o
L * @& &+ £ 6,000-8,000 4 P 2 &% 47 % (Cellu. Sep
T2 8030-40 > Membrane Filtration Products,Inc ; MFPI) » %
TATROE L 8 12ecm > 3 S okEe 1S min e
2.8 » 10 mM mipaa 45 % P > 3t 80 CT 4 # 30
min °
3. % 2 10 mM ¢z - e T B - 4
(ethylenediaminetetraacetic acid (Disodium salt) - EDTA ; %
it B gAL) Bk P Zi2 30 min e
4.8 % 80 Cend 33+ -k #F+4c 4 30 min o

548 FIR B R 50 %iFpE ¢ a4 Ca R (i R

feh
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.20 2 26 B3 N2 Ra»s 256 (D)
BRa A2 BRSO DG BREB LR o TSR
BRI AL T B2 AHE > SR Tl L EKRES T

ik R A
2.4 41 %

—

R ELS D

BEEHE (-) ZBAZ ABH LB E =
PRI E A = 2B 0 SR T TE L BkiE SR A
LB RGBT R TE S AN RHRE e
MAL () 223 R PP g Rk A M e » L iE2 =2
MARERR o 2 4R VB RS SR e E L e gt
Hiss bt BRI R BRTE - AL
VoL R 2R EIE 55 L odr ) e erip] 2 B iE Ap v
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bt 1

%P ARG R] L R R et (MR 2) SR -

Gt r AR reiA g BT B RS@eR RS ERIT

B S A RS (2007) 2 3 AR LeT R
Gmig s Mg s 2P FUREAP L 95 %2 2 BT R EA)
5 0 I L &> 4255 (Pearson square) 35 i f g
FoBR M ERR 22 S REA S A WG 8554975
B1175% 2 B R A n s 03158 35% ¥ 7974k
fele ERRAF RS SR LSk VAR T 4B
FOUAEH 1] B2 R SRR 0 A R A RSN 2
i,"]iﬁi
e Wb R E 100g kY T EMEO0SE R4 AT

élso ppm,_‘ I“_:’;/J 4‘3;}72' l /4 ’,—i ”‘%;}L/";,,’-j‘
fokfg 5 30 mg > T/‘t‘;,, 4{:%%*}””1"3 2 E4a G LA &r {rig
PR

(Z) BE g i 1 3 % & Miller et al. (1981) #1322 5% >
BB AR (S ATiE B A Frde T

@& 2+ Y0 INHCIAEpH EL 2.0-

2AFPH B 201 > 22~ 20mL 2 » 8¢ ¥ ’4%?;‘,’]?4‘:

ImL % 30 fF > 2037 CRigTIRF 2 /| pF
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BiEE Y B~ 7 20 mL PIPES # 73 ik ehif 47 8 >
3B T ok ip MR T 30 A 4 o

ég—/] v SmL P& -"28R &% > 37 OCT’J(?ZSFEZ@ 2
| P o
S5HFHF RS > A I okt a o BrFHFRP 2

BT S T ARBATY 0 A F TS AT RIS

o

ié%ﬂ%ﬁﬁ
=S PR E S R

LR R -
120.1 N HC1# #pHZ 2.0

}

SIS T S ﬁﬁ
37 Cl=& Jwgﬁ%#ifZ

i~ 7 7 PIPES % e enif 47
37T Cl=& RiERIRTI04 48

}

I Y P

37 Clzig }\/év‘ﬁ#‘%fZI P

B R AV EHP ErFPFRP VBRSPS
(Retentate) (Dialysate)
B 2 AT
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() & 2 A~ 37:
ErFEPRZVENPFEESHT R AT ENTS P 2
kR iRALE (2005) 272 0 B4R (S A B b Brde T
I3EFFRP P 2mL 27 3454 > 4e > 1 mL F-9 Finmk
BRI S B RM 27 B9 § 48 (DFe (1) -
2 REFREP 27 ERPFE2mL 0 4e > 1 mL 4R R-F
6 FomaiRfeidie o % F B R S Feii e Rt = FlR
PR L BT RN 27 %47 5448 (TDFe) -
3 R 2 2 T ERFI2 mL o 4 r 1 mL R Fn
AR BALRIE 247 5 AE 472 B4 (NDFe (II)) o

BT RERER

foik

4.4 B 13 RIL L 2 £ e
5.1 3000 rpm &< 15min £ > B~ ImL F 7§ > 4 » 2mL
HEPES # 3 % 22 025 mL % ¢ #) -

6.7 & %k & % (Jasco V-530 Spectrophotometer » p &) &

200-700 nm # $5 % % 52wk & (Absorbance ; Abs.) {4 Fx

T R IMB AR EZ 510nm 5 (8.5 2 e ip o A WP T
21§ = #7445 (DFe (1) ~ TDFe ~ NDFe (II)) 2. § & » =
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O A L E17 2D T ST

(Dialyzate) (Retentate)
/}L;&/w v /ﬁ /7§ ;'l—l:: n}‘% ;l’§ ‘/'I—l‘:iﬁ'{‘% j]’§
s T ET S B | T ST | A 5472 1B 4B
:  DFe (1) §|| TDFE NDFe (II)
®ecc0c0c0cc000c00cs — — él

PR A
~F B '/ Statistical analysis system (SAS > 1999) vzt it

et HFR > BFE%& K (Completely randomized
design ; CRD) » & #-F %% #icyp 1 - MY (GLM
procedure) & {7 % * Ao 47 & B HF N XT 5 ¥ EF L 47 2
(Duncan’s new multiple range test) (SAS > 1999) ”g L A S
PRl ed?e TiaEz £ R0 o ¥8* J %7 %&KK (Split
Plot Design ; SPD) (SAS » 1999) it 058 #-= 357 % % 7]
e E TR S R FS e WL 473E PR

2 AR 5] e
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VAR S B S
TR RSk A Ak kR REHANE R S BH (i

fedr48) % = B4R (% 1“48) & 200-700 nm & {7 >
HFR BEET LA FEHESRR L D RS Rt
Lt £ 39500 510 nm 0 &k £ 510 nm (7 L 1 A 4T
2 Bk £ ¥ iRALE (2005) % +hE (2007) 2 7 i T4
R TEREY ML AP T T E4 - B4 (DFe (1)
¥ 54754 (TDFe) 2 41547 4 (NDFe (1)) & riex sk
B AT o JUF P RET LR BETEAY xS
%’%wwﬁééﬁﬁﬁﬁii%?ﬂ*$$%o
— ~F R B BRAHEA L T ] 2 R

ﬁ*ﬁmﬁ@~§ﬂ@&ﬂ:ﬁu1:1wwﬁg1@
CIEA IR LE IR SR A SRR i B A
4 150 ppm v A4 A W L 85597522 11.75% > 5 #q &
>[5 0351582 3.5%2 %%, ~ (4%~ 2Po4hcs BRI
LR RRASLS AL LR RN EBT S P
Al 2 AR o

AR B is 0 2 510 nm ok K TR E VST S §

2 mkim (DFe (II)) * & 2@ a@Fgp i P87 RS
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trm e s A (RRE) F e EARE BT I

Az et P BRS-GBS RE B2

\Xr

PRI FR SBTAFT 2% - dpik o Bl S
SRR ) I B (83T 510 nm LR T ORIF 2 v 4T
%48E (DFe (II)) > 7 5 =A% B g7 £ 2 544 wj;;']:
e ErfaIiAs (FS) B S b ens Al R M Tz 4 #+ 7

T g2 ARELV ST GBEEY BRAF 4

Koz grdle iy £ B E (P<0.05); &>t e (FO)

et

BExirp BN FSE RS KT E'?i"‘%}@i,’]&ﬁ)‘g“’iﬁﬂi"
H DFe(Il) 2 g s AL indles ? L RERF
(P<0.05)» gt AT 2L 2B & CHBE A HF
F# I FANERF 3 FAAER (PSS E L) 11

BIR & 2 MIX o RIAREOT R e S0 2 S e
Wargite 2 it ERACEHR 2 2 T AU 5o g
Ltk E B QI B A YRR oA 2. DFe (II) &

PR AR ERFE (P<0.05) ¥t d B 5 BT ArpF

(w‘

DFe (II) £ 7 % 3.+ &3 &P BA 0 5% 1 2R R 5
% L B SOR I rg 82 0 B R (P<0.05) A 48R

S % g 9 % 1B R AU TR e 2 4R SS S & 2 DFe (1)
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10 * |1 Control
09 F A RWM
B RLM
=08 E1RSM
<07 |
=06 [
© 05
LL
Q04 |
03
C
0.2 r i ¢
b RHRE
0L r Bt
0.0 1 1 ]
FS FC MIX

Iron compounds
BlS. Z @8R Bh»z 8RB RFEW L RBRCHETEH - B
4% (DFe (II)) z 3258 -
Fig. 5. The effect of adding three kind of iron compounds in different fat
levels reconstituted milk on dialyzable ferrous iron (DFe (II)) during in

vitro digestion.

FS, FC and MIX were the ferrous sulfate, ferric chloride and 1/2
ferrous sulfate with 1/2 ferric chloride mixed irons, respectively.
*Control means iron compound without milk sample, and RWM, RLM
and RSM mean reconstituted whole milk, reconstituted low fat milk
and reconstituted skim milk, respectively.

“® Mean in each iron compound by different letters are significantly
different (P<0.05).
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EHR LA AREFAS T SR PR S 4T
L

R

Bl 6 5 SRt 553 510 nm & & TR F 2
V5784 E (TDFe)» ¥ {7 44ie 77 V72 - § &

3%@’&@ﬁ$%ﬁ&ﬁﬁiﬁﬂﬂm F47 i 4 AR

BFAFTHY F 525 ko BEEAE A B
Bj?,/z\_'g“_;gl‘-}néa\g—ﬁj J 4y )‘]F—J_}ﬁ/th (FS) ’ 'ﬁi ';]é ‘}7”

@&%ﬁﬁﬁﬁii%?ﬂ*ﬁ%i&%@’@%ﬁﬁﬁﬁ

Zqpdlem 3 A tpE HA B ATRIEL T ST RAEY L3
FEE (P<0.05) Hepz mrp@ ki fthd Bl omed » H

BEMAEEEL T S L AR AR Y

Fudks ety o Hoax® frg w3 FS o B 6 Bom g Mg

g At A R e~ & (FC) 2 R ot A (MIX) P

,1

M@ BESRAG B2 M ed 2 LB Y

(P<0.05) > s #H PP 7 B2 502 3 blg A7 el 3

L4 (FC) Zirqosi A (MIX) 2 BiE47ic 4 o ¥ & W Ep

Alrgirg B2 4% P RRSHEBETZ 2 T I F 2
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1.0 r 1 Control

FS FC
Iron compounds

o6 = FBHFFNP ERANLCHAT I RBHREHET S
(TDFe) z 3258 o

Fig. 6. The effect of adding three kind of iron compounds in different fat
levels reconstituted milk on dialyzable total iron (TDFe) during in vitro

digestion.

FS, FC and MIX were expressed as the same as Figure 5.

*Control means iron compound without milk sample, and RWM, RLM
and RSM were expressed as the same as Figure 5.

*dMean in each iron compound by different letters are significantly
different (P<0.05).
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%0 W6 Am TRl 2 TDFe & N @7 HF R > &34
P AEARA Y 2P R R AP TR IR 2 BciE o AP B R
Ritm 7 o AR E G g2 AR (P<0.05) SIS EE S
e o 1Ay g BRSBTS SRR T
Bl MR RN ET BT RB2 ERM BRI R

Fz2 2B 2 ZREHF (P<0.05)-

-

wRE O i s E 510 nm Pl R A B 4E

e

B 7
- %48 (NDFe (II)) & > % B84k 977 24887 & 243
2 AT 4 o R A I g2 - HAGR R
B PEVARSEBETLLTY X 5T 25 2 4ptkc B R
T AR L4 (FS) 2 2 47 I Sovifsetin 2 & il
AP ERT > B oarpl B2 KBTS BAE P E Al gL
# B & (P<0.05); ¥ & NDFe (II) &+ % 4% (FC) iv
EER S Bl o4k AR > Sy g B4t & 148
(FC) z_»z* (P<0.05); **iRfeiiA (MIX) 27 d B 78
FI o AR AST S BB RITEF I g 2 0%
* (P<0.05) > 22 % 1“4k (FC) ¥t gt #ripl 2.2 NDFe (1)
X IRAP P 2 ARE o B4 BB L SR A B e 2 a4

B SAKAT S H R s 5 £ 2 458 1 B R 54 2 NDFe (II)

38



1.0 * @ Control
09 L
' B RLM
0.8 [Z]RSM

"S07

<L o6 |

=05 |

$ 04

Z 03 | i:i:ki):i
02 |
01 |
0.0 !

FS FC MIX
Iron compounds

Bl 7. Zf4BH>72 B ERRAEHY P RBREHEAET B

4% (NDFe (II)) 2 # K

o

Fig. 7. The effect of adding three kind of iron compounds in different fat
levels reconstituted milk on nondialyzable ferrous iron (NDFe (I1))

during in vitro digestion.

FS, FC and Mix were expressed as the same as Figure 5.

*Control means iron compound without milk sample, and RWM, RLM
and RSM were expressed as the same as Figure 5.

““ Mean in each iron compound by different letters are significantly
different (P<0.05).
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(W 7) BT A BRI 2R RTR
MR B g 4 1B R Y B 2 & IR (P<0.05) 5 @ iy
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o PLIL R Btk B PR B %

bz s EfARE s B BT AT AT F 2L AR
g AB At R b LA A d g b2 5 R R
BEE TR AP RERMT o LHBRE S
d 3 RFRBF AT * F2 4545 DFe (II) & TDFe &7
Ao FAwmif et BT T A F2 2R
FepgIrak (FS) B iF ~ 7 48 (FC) & £ @ B {cdi A (MIX)
B¢ H % B4k (2006) 2 E (2008) iy itz % 4p
Lol AR RS H e r 2 QL F R L4 (FS)
5 gg+wlérT$rﬂ %47 %448 (TDFe) 2 % 1L 5 242
o BBz A eI FinT G2 e ¥
o2 e drf ot 2 2 & 4B (FC) MR )
WERT HA LTI F oo F RARRY AT R N 2 4B

Rk [P o F 1‘77“‘ P Eﬁmp} frg I _@?7 4 3w ﬂ?r &1
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PHRELEFE2 44 > LE TR E 2RV ERRIE
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NGRS = ]

TR s 2R RIER S = HaEEE L2

B2 gpA FF e F R A pE Y & LR e

o
i
=)

=
<l
“N>
‘3 ¢

(2008) #rivz gk pire ™5 5 BF ] HFR

7P KAk A B PRS2 257 f1* ¥ (Amine and
Hegsted, 1975 ; Bowering et al., 1977 ; Pabon and Lonnerdal,
2001) 0 ga*v4fhse LB R FC2Z B F o T 2P ks 2 489
PRI S S o HR T A BRI B s -

BB BRE) 24 0 FLRELEL L LR

gﬁthaﬁn 7\@%&4# w:ﬁ:ﬁﬂpgxiﬁﬁggfgi:«ﬁ}g!fu
I SR A

S EPRER PR R R W TR
RICZABEF 27 1% F2 F

AR B A BEIFEAN LA R R LRI &
CAB 2 R B G L 2B LR R ALY o Ao MEREG E AR
Wik 2 i 2o 35 54 (IMO)~ * % i
(FO)~ » %% (GLA) > = ~ 87 %ipk (EPA) &= + - &
ﬁm(Dmm~«'uﬁﬂ%%ﬁ D8 AT iR E B

27 4o it 2B RF b e ¥ it ,yi;;]wti;ag;yg o
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CRTALES S R NS R £ ES R
w0 BT EME (IMO) 2 e RE LM 28R
i RWM) pFs B mpe e i 2B hitz fodledw
gﬁ:@@zﬂi@iﬂuﬁ%ﬂ’ﬂ¢ﬁ%m&§@éﬂ
g B R 5t (RSM) % 5B R it (RLM) ¥ » * %7 %47
S W PR EAL L L BFLREERTF
(P<0.05) : ¥ 3if 4c % B4 (FO) BB T2 2 7 17 5
2§52 RLM 2 DFe (I) &7 & & 2 #25 (P<0.05) &
> RWM 22 RSM ‘e # g2 =4 e 4p b 2™ %t DFe (II) @2 8
g A E X REE L AW (GLA) 33 B ik
g\@@w%@z’ﬂ@%?%?ﬁﬁ:%@ﬁﬁﬁﬁi%
# (P<0.05); @ DHA 2 i *r ,xf RLM & dr i)l dpt g
HeorplE 278 - kel e 2 PEITELIRHEF
b (P<0.05)> #* RWM ¥ RSM z £ e frdleim X R &
% ;2% EPA 4p st H i 7 Se2_ 5 a ri/]‘ v F]F OROIR R

2 L ¥ e *q 5735 T2t BRrE AR AHET
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nan =

©
o
1
1

RWM RLM RSM
B 8. 7 p‘;ﬁggg ﬁ_,fr e ¥ Ry 8 g :’%ﬁﬁﬁﬁﬁﬁ”‘ L ﬁ)%':f“;@} ,# fL

R AT 547 H 4 (DFe (D) 2 B4 -
Fig. 8. The effect of functional additives in different fat levels with ferrous
sulfate fortified reconstituted milk on dialyzable ferrous iron (DFe (II))

during in vitro digestion.

RWM, RLM and RSM were the reconstituted whole milk, reconstituted
low fat milk and reconstituted skim milk with ferrous sulfate
fortification, respectively.

*Each control means different reconstituted milk was only fortified by
ferrous sulfate without any functional additives, and IMO, FO, GLA,
EPA and DHA mean isomalto-oligosaccharides, fructo-oligosaccharides,
v-linolenic acid, eicosapentaenoic acid and docosahexaenoic acid,
respectively.

““Mean in each milk sample by different letters are significantly
different (P<0.05).
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Fig. 9. The effect of functional additives in different fat levels with ferrous

sulfate fortified reconstituted milk on total dialyzable iron (TDFe)

during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 8.

* Each control means different reconstituted milk was only fortified by
ferrous sulfate without any functional additives, and IMO, FO, GLA,
EPA and DHA were expressed as the same as Figure 8.

““Mean in each milk sample by different letters are significantly

different (P<0.05).
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DFe (I) ~ TDFe &} 4p 2. 48% &
(COW i tLi P HA Rz 22 & Mt B RTH B
Fa2yv i 52 P

WA s B2 F LR BRI AR A 2 1

R AR TS A RS BT L T S

46



10 r E Control EH IMO
0.9 FO ﬁ GLA
' EPA

N
o

o
w
T
1
1
1

O
N
T
M
1
it

o
-
T
1
i

o
o
1
1

B 10. # & ¥ e (ER7E SAEh 5 I S CRERVIE NS ol A I Rk )
L% e A&7 W4k (NDFe(Il)) 2= #2588 -

Fig. 10. The effect of functional additives in different fat levels with ferrous
sulfate fortified reconstituted milk on nondialyzable ferrous iron

(NDFe (II)) during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 8.

* Each control means different reconstituted milk was only fortified
by ferrous sulfate without any functional additives, and IMO, FO,
GLA, EPA and DHA were expressed as the same as Figure 8.

“* Mean in each milk sample by different letters are significantly
different (P<0.05).

47



o R EAH 11 907 o B F T R4 (IMO) it & 1
e B Rt (RSM) s ®o5: B R 5t (RLM) 22 > B R
(RWM) ps > & sl 224l gp vk o7 3 3T > % RWM ¥
B B R EY R f G 2 B LENF
(P<0.05)% » Hépds e L R 2 EHE : ¥ % %54 (FO) %
Z-BRs2 DFe(ll) &m % » &24pdllefpit 27 5 TR R

2 Bl F PR T (P<0.05)c ¥ L E 9 (GLA) R 11+

g
&\

MR B2 AR > A RIM 2 £ R 2 ¥ > H g
it~ PG S B RAY P A R TR
DFe (I) i3 % § & 2 % F(P<0.05); ¥ DHA 2 i 4c &1 474
AV RTOEHT B9 W PR L R X 2 E A EPA

FHmAigr ol AR ARk 2 8% 0 A3 vm/] NIl o0 SR L
BRI Gt o EPA ¥ 2 5 &2 7 B545 2 WSR2
w2 7z (P<0.05) -

VTRBRIWLEE P FFR AR R 24
R RF T EITRMBR B P TRERETNR 12
B ETEHE (IMO) 2% %4 (FO) $HpF2 TDFe &% R

DAp e 2 AR 0 H oo w4

\\
)

Sy
~f"
w\
4~
a
g

4
=
=
o
e
=
Ay
c

P¥ o B TDFe (2 8 5500 B3 A i 4o 2 B0 J K e

48



1.0 r Ed Control H IMO
FO B GLA

bc

cdd df:

01 t B
0 lo BN

RWM

RSM

Bl IL 3 it ik 87 b rai» g 24 V5 BRI GR YT
e B ¥ B4 B4 (DFe(Il) 2 B2 5 -

Fig. 11. The effect of functional additives in different fat levels with ferric
chloride fortified reconstituted milk on dialyzable ferrous iron (DFe

(II)) during in vitro digestion.

RWM, RLM and RSM were the reconstituted whole milk,
reconstituted low fat milk and reconstituted skim milk with ferric
chloride fortification, respectively.

*Each control means different reconstituted milk was only fortified by
ferric chloride without any functional additives, and IMO, FO, GLA,
EPA and DHA mean isomalto-oligosaccharides,
fructo-oligosaccharides, y-linolenic acid, eicosapentaenoic acid and
docosahexaenoic acid, respectively.

*d Mean in each milk sample by different letters are significantly
different (P<0.05).
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Fig. 12. The effect of functional additives in different fat levels with ferric
chloride fortified reconstituted milk on total dialyzable iron (TDFe)

during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 11.
*Control means each ferric chloride fortified reconstituted milk
without food additives, and IMO, FO, GLA, EPA and DHA were
expressed as the same as Fig. 11.

““ Mean in each milk sample by different letters are significantly
different (P<0.05)
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Fig. 13. The effect of functional additives in different fat levels with ferric
chloride fortified reconstituted milk on nondialyzable ferrous iron

(NDFe (II)) during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 11.
*Control means each ferric chloride fortified reconstituted milk
without food additives, and IMO, FO, GLA, EPA and DHA were
expressed as the same as Fig. 11.

““Mean in each milk sample by different letters are significantly
different (P<0.05)
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Fig. 14. The effect of functional additives in different fat levels with mixture
iron compound fortified reconstituted milk on dialyzable ferrous iron

(DFe (II)) during in vitro digestion.

RWM, RLM and RSM were the reconstituted whole milk,
reconstituted low fat milk and reconstituted skim milk with mixture
iron compound fortification, respectively.

Mixture iron compound means 1/2 ferrous sulfate with 1/2 ferric
chloride mixed irons.

*Each control means different reconstituted milk was only fortified by
mixture iron compound without any functional additives, and IMO,
FO, GLA, EPA and DHA mean isomalto-oligosaccharides,
fructo-oligosaccharides, y-linolenic acid, eicosapentaenoic acid and
docosahexaenoic acid, respectively.

*d Mean in each milk sample by different letters are significantly
different (P<0.05).
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Fig. 15. The effect of functional additives in different fat levels with mixture
iron compound fortified reconstituted milk on total dialyzable iron

(TDFe) during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 14.
Mixture iron compound was expressed as the same as Figure 14.
*Each control means different reconstituted milk was only fortified by
mixture iron compound without any functional additives, and IMO,
FO, GLA, EPA and DHA were expressed as the same as Figure 14.

“° Mean in each milk sample by different letters are significantly
different (P<0.05)

56



BT 2. NDFe (II) & 1a RWM e Ep iz f & 3287 1 B &
57 % (P<0.05) #+* RLM -~RSM ‘e pla P 2 58 ¥ %
E# (FO) 235 > {2t RSM mfdydliez A547 - § 48R
TERTELEHEF (P<005 > BB BRAEYT I EH
Fia ) LI (GLA) 273t R 16 P AFE R H 4
NDFe (II) &£ § & 2 # & (P<0.05) > i 2 DHA % EPA 7
et 4% NDFe (II) E2 »c* 4g % 3 ¥ DHA # EPA 2 i 4c
LRl A e R R L F AR £ R ARE > TR
¥2. NDFe (Il) &% & 7 #% = 23 2 P &g # s (P<0.05) -

BRI W 2ARERBEFTHRY LTI (R * 248
B~ AR RS R AR e Bl ) ST L
AT F - AR

;’g@ HAHRAFR ;LT HRTE2L LRy 4 U RA
THEAJEFIFHET L7 {1 S ik 258 L
Wﬁﬁ\%%ﬁﬁﬁ%ﬁﬁﬁﬁ%ﬂéi%ﬂéi%?ﬁw
Fo it 4eB) 17 ~ 18 22 19 #7571 o

AR KT TR 2 2 RBRTBT A T
F2 gkt o R 1T VBT AR TR i

£ 4B A AL 1 1 R oz A (P<0.05) 0 & 4%

57



10 r E Control H IMO
0.9 FO BE GLA
' EPA DHA

08
0.7 |

05
04 ¢

NDFe (I1) (As10)

CddebC

weerdl ©

==
-
-
-
-
-
-
-
-
-

o
N
T
N
|:| (@]

01 F
0.0

RLM

Bl 16. 7 i ]“3‘./7’]‘ e R g iR 7 BOR B AR S 1L iR R kg b )
L% e A&7 W4k (NDFe (1)) 2 #2588 -

Fig. 16. The effect of functional additives in different fat levels with mixture
iron compound fortified reconstituted milk on nondialyzable ferrous

iron (NDFe (IT)) during in vitro digestion.

RWM, RLM and RSM were expressed as the same as Figure 14.
Mixture iron compound was expressed as the same as Figure 14.
*Each control means different reconstituted milk was only fortified by
mixture iron compound without any functional additives, and IMO,
FO, GLA, EPA and DHA were expressed as the same as Figure 14.

““ Mean in each milk sample by different letters are significantly
different (P<0.05)
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Fig. 17. The effect of different iron compounds in iron fortified reconstituted

milk on iron bioavailability during in vitro digestion.

Bioavailability indexes for DFe (II), TDFe and NDFe (II) were the
dialyzable ferrous iron, total dialyzable iron and nondialyzable ferrous
iron, respectively.
* FS, FC and Mix mean ferrous sulfate, ferric chloride and 1/2 ferrous
sulfate with 1/2 ferric chloride mixed irons, respectively.

“® Mean in each bioavailability index by different letters are
significantly different (P<0.05).
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Fig. 18. The effect of different fat levels in iron fortified reconstituted milk on

iron bioavailability during in vitro digestion.

Bioavailability indexes for DFe (II), TDFe and NDFe (II) were
expressed as the same as Figure 17.
*RWM, RLM and RSM mean reconstituted whole milk, reconstituted
low fat milk and reconstituted skim milk, respectively.

*® Mean in each bioavailability index by different letters are
significantly different (P<0.05).
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Fig. 19. The effect of different functional additives in iron fortified

reconstituted milk on iron bioavailability during in vitro digestion.

Bioavailability indexes for DFe (II), TDFe and NDFe (II) were were
expressed as the same as Figure 17.
*Each control means different iron fortified reconstituted milk without
any functional additives, and IMO, FO, GLA, EPA and DHA mean
isomalto-oligosaccharides, fructo-oligosaccharides, y-linolenic acid,
eicosapentaenoic acid and docosahexaenoic acid, respectively.

*d Mean in each bioavailability index by different letters are
significantly different (P<0.05).
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The purpose of this research i1s to discuss when milk
powder is fortified with different irons, the effect of milk fat
levels and functional additives such as oligosaccharides
(isomalto-oligosaccharides, fructo-oligosaccharides) and
long-chain polyunsaturated fatty acids (y-linolenic acid,
eicosapentaenoic acid and docosahexaenoic acid) on iron
bioavailability. There are 0.3, 1.5, and 3.5 % of milk fat content
in milk powder which i1s fortified with ferrous sulfate (FS),
ferric chloride (FC), and 1/2 of each (MIX), respectively.
Afterward the iron bioavailability is estimated by dialyzable
ferrous iron (DFe (II)), dialyzable total iron (TDFe), and
nondialyzable ferrous iron (NDFe (II)) during in vitro digestion.
The result shows that the order of iron bioavailability among
iron compounds 1s ferrous sulfate, mixed irons, and ferric
chloride. Furthermore, the 3.5 % fat level has the best efficiency
of iron bioavailability among fat content treatments, but there is
no sigificance between 0.3 and 1.5 % of fat. In functional

additives, isomalto-oligosaccharides and y-linolenic acid seems
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to depress iron bioavailability. However, the situation does not
find in fructo-oligosaccharides and docosahexaenoic acid.
Eicosapentaenoic acid is the only one of the functional additives

can improve iron bioavailability in iron fortified milk powder.

85



|y(\ﬁaﬁd‘@

TEEA AN FIT0E 40 20 p A 0 IR I -

(¥

~

I A
1S

g

<
9

Afs B EWTED PR - CESERERT 2 L f
#50

ERerd g3 F8) #Xfzdar gy

|

&
AR 93 £ 2 ¥ Fﬁﬂ*%ﬂﬁ%éﬁi%%ﬁ?iﬁ%
e EREDEF R MEE L o BB L E2 RELA T
BEL TR L EB VAV EZALCE R
13 BA S SN TR REAHBE

R AT He B Y 4ot AHTET

Sedr P o MERAFIAE 0 B A EAOUR
&

e
“j
st
(3
e
H
(w

Lok ER S5 TN ARITE 6T A LALBY -

86



2 V4

X~ ¥
FROA A~ B B 0 2007 o P tmer i a i Ao ¥ A R 1L Uk
RERMBT AT F2Z TP WMB KT E €380

36 (3):310 -

Y. N. Yeh, Y. S. Wang, P. C. Chen, J. C. Chen, T. A. Lee, and R.
S. Ho. 2008. Effect of bovine milk components and
functional additives on iron bioavailability during in vitro

digestion. 13th AAAP, Hanoi, Vietnam.

87



