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LA 2o E RS 4L B & B (Tapiero et al., 2001 5 +k > 1991) o i@
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-~ B2 A RE Y % ¥ i

s+ R 5580 F A S Ao BES) = JEFES)F o X
AP R TR TR EF ORISR EA SR
(Beard and Tobin, 2000; Monsen, 1999) - 48 5 2 Z % % % 2. - > 4
W RS S T A Y BT R 0 Ao ) S
(hemoglobin) /& i¥ & % = ¥ ' B > 13 A~z % (myoglobin)ET %
ERRIVESRATT 25 %ﬁﬁi’ g B & SLE fmre & % (cytochromes)
2B EE - LR ﬁﬁj?%@fﬂ%%%(@%ﬁ,l%@"
(- )2 fl* &pws

Wikt aclez gt A8 4 L 5 A 25 848 (organic
iron)% 7 % A | * 2_ & ¥4 (inorganic iron) = = XF o 48 F IS A R
Tots TALE * AT T WA E TR R R R T (MR,
1985) o # 4§ p iﬁﬁ‘;{rﬂ G A0% e & AL > X i d
4# (heme iron) - 9 60%R] E 2bx 4 48 (nonheme iron) » @ i
¢ Bag s TR gazbe ¢ B8R K 5 & (Carpenter and Mahoney,
1992 5 2w %,1993) c — & 2bd § H4iz ST F e n 5 2~20% »
R S5 FEERENBO%MUL > I 2 A hkfrig s b o

% #7% k (Miller ez al., 1981; Berner and Miller, 1985) = x ¢ ' 48 7]

~

R . ”ﬁ 2w ¢ B & =¥ (specific heme-binding s1tes) Led
b % 3)h & F) 2 0 B (Beard and Tobin, 2000) #£x ¢ 48

RIE g pHET(HpH2 = %) R 53 f2Efid2 - § 4

(Fe™) » il L= 45% 2 2B P iatsfe > @ BRI B2t 4
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Faerjade r X Fl4ca @ 2o 20 Rk FIGE, 1996;
Johnson, 1992) -

ié?@i%%ﬂé@%ﬂiaﬁ(%Mﬁﬂiiﬁ%‘w%:
2 ) HY KRB S L2t ’ﬁw;%@@g$ww;;ﬂ
@) B wd F2 S Fp B - g E g BT ot s 2t
i5?@Wﬂé%$%%‘ﬁ%‘i@@é;@@ﬁ@%%@’
Howog A * s ﬂ&)j*ﬁgi EHExalagad B o ifa
TSRS B T2 A ek o Bl B g KR 2 AR R
T > # 4 % ¥ | * F(bioavailability)f £ > — L3RR P KR
@ H B iE 20% 0 @ fEge R ROR - 10%(% » 2001) o

Ewm AR DA B - BARAX ST TR A T

ERN TREE =L FEINEY L L R

|

- >3 Fe it bRk # (protoporphyrin) ® ([] 1)£ £ & 3k g 5w
v FHERFLF s PREEF F 24 ER BV > Ay
b e R BB 2 60% 5% 1 E S E :? AR (EAE TRl
T drinie d F EF AR EF PSR L BN

(hemetissue enzyme ) f¥% > M ) iE4h 7 & 2 5%(?%, 1997;
Carpenter and Mahoney, 1992) -
2. 4 ¥Fv (ferritin) % x 4%+ 3¢ (hemosiderin)
A 4% 3-v (apoferritin)2 Fe’'4F & + PO R Y 4B Y 2 4
T R0 A s R E 2 20%3F 10% - pt A A N2 4T pF i A
B UE AT T EREL L E iaﬁwuﬁil%ﬁ
3. &4 3-v (transferrin)
e 5137??‘397’9&" b BBGE EEHZ PR IR
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Fig. 1. The stuucture of heme.



7 £ <Img(t+k > 1991) -

(Z)A 2 7 RE

2 725§ Adl € 70kg 2 § 4 E_500~2000mg > & §8 € 60kg
hEREEHESEGFEN5250mg e A BT ERA YR
FenZF e 120% 0 5 X 93 1%l g 5d B iFRg{ed
Pesk L U KATI R EE X 308 Sl g v fo 1% (% 2001; Allen
and Ahluwalia, 1997) c ~ 8482 n4d & 2 ¥ Ilmg> 2 B2 S ¥ "§F
ij -3 (0.6mg) ~ & & (0.3mg) ~ Fiig (<0.1mg) ¥ F A m¥e 2 K
A R R ARE S A e é‘ﬁ&ﬂﬂ"ﬁ@%m@??nl'
ARG F ABNLAE NS 06mg A FZ 40 F G
= 4y 30 3] 90mL xR (LS4 45mL ) F A b BT S pEen
onx € o PlTEHERAE L 1.5mg (450 1991; & F > 1999) » 4 1
229975 A A P EHE A TRWT §F A PEE2 7 ORE o F
wa;'*;%‘ﬁnrﬁ PARSERIEPE 0 F FHehy P E TR L
E KR P A PR iRIED 15mg g > & & § |32t iy
et MR L 10mg (F el $) o f o % F 13-18 & 27 19-50
Fd 2 BFEPE BB M GA u4cd 3% £ 4077 (R
A E) B A 13- 18 AT L nP PR Fa 0 Bk g 4
ey o B E SR iE 100% 5 B 19-50 g P o SE F e
v RS e P o SRR R R S TR R E R G &
WE g 4~ AR F g d P 100%2 R % o

=
N

S

(o}

(Z)i42. B2 gk
Bo AP P g T Mg SRR § o B Rk

6



1 AMEEz F R

Table 1. Human iron requirements

I FpgRE

(F#£EHE) 4 (mg) & (kcal) 2 57 1% 45
(mg/1000 keal)

7

1-10 1.0 1800 0.56

11-18 1.2 2750 0.44

19+ 1.0 2800 0.36
R

1-10 1.0 1800 0.56

11-18 1.5 2200 0.68

19-50 1.5-24 2200 0.68-1.09

50+ 1.0 1900 0.53
iz 4-6 2500 1.6-2.4

(Carpenter and Mahoney, 1992)



%2 & p g RE

Table 2. The requirement of iron for each day

BF L & kP L
(mg/day)
R E TR 0.5-1 10
b TR 0.7-2 15
4 & 2.0-4.8 30
S 1.0-2 12-15
23 0.4-1 10
B 43 0.5-1.5 6-10

(F, 1996)



% 3. SRR % 13-18 e 2 BIEP-F E A T ol %
Table 3. The correlation of iron intake and depletion between

female and male from 13-18 years old in Taiwan

FERE L g +
A4 e P o , . . o
% A MAAE ABTO R A L '
(mg/day) (%)
<6 <40 139 861 4.0 96.0
6-10 40-66.7 3.3 96.7 122  87.8
10-14  66.7-93.3 6.1 93.9 146 854
>14 >03.3 32 968 33 96.7

(7 rcta s %)
D943 ME pitiEnEdi 15 mg °



L4 SHE R 19-50 K BABRIED B 245 5 Pl 4

Table 4. The correlation of iron intake and depletion between

female and male from 19-50 years old in Taiwan

7 B -

Wi dEEm o fe S dEEm RE BA
R B2 sF BF B2 #F 15

1 e 2

= =
(mg/day) (%)
<6 <60 0 100 <40 147 853
6-10 60-100 0 100 40-66.7 112 88.8
10-14  100-140 0 100 66.7-93.3 89 91.1

(7 rcatE? %)

"I E pBERERE S 1I0mg o
P A E R ERE S 1Smg e
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e sed 2 PiF T wied ZEURN BN LA AR QPR o
TR 45 o
FHPMBREFE UL A2 G- AT s TR
oy /ﬁﬁ{ﬂ%’*‘iiﬁﬁ o liFhb A @ d FR0
- ikt h ¢ oo ZR3p E(RBC indices) s #£= 7 1 1. T 5k
£ % # (mean corpuscular volume > MCV) ~ 2. T 325 3w %

(mean corpuscular hemoglobin » MCH) ~ 3. T35 i =2 kR

_ﬂ’.
£

(mean corpuscular hemoglobin concentration * MCHC) » § 4% 4% &

i%i%’&gﬁ&@@g%@ﬁw1%Uoﬁﬁﬁﬂﬁimg

(WHO) 2221 » 2R 2 F P~ %2 32 Lw hhidg 22
BPI2 R A2 032022845 MEA» 13512512 % 11g/dl pF
TG F o F 2 (Allen and Ahluwalia, 1997) -

it
AL RFF D L AT TR be R g F
FARRZE A NFS Y T s et o m sl
2B R 2. FREFEERES L IREBES2IFS
LA p R IHER AL FRET oA

#4851+ 7 & g (Carpenter and Mahoney, 1992) -

— BBk 2 - AR R AR A S T 2 B REE
I REP BRI S CRESE T Lk N YR
FOUB A o R A P R L E Y _’rhéé'ﬂfr}%."é% [
TR A A o IRH S g 2. R F L 4BA0 % L B R PR T
el NER RURLL SR k%@}wkaT%’m’ﬂ@?pr~%
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& 7 £ (total iron-binding capacity ; TIBC) ¢ *+ 2 & % - 3. #F 4
i R ERMIIFERNT O LFEALBTE ISR
B AL ARE P o n IR B 5 (microcytic anemia) § { B
(Lieu et al., 2001) -

_(L
xﬁw%ﬁﬁiﬁﬁmm%ﬁoﬁg%i@mwﬁﬁl‘%%@

FRERA A LF S NP B RGEE, 1997 5 i, 1996) -

EE AR X R AT Sn T A U AR A
£ (0.6mg 3] 2.1mg) >4 & ¢ 4z SRS o bldop HFE
AP o ¢ FAB o N EGERE RS K BAY ARG AINA

2 % (Hallberg et al., 1997) - o B 2 %77 5
Tz EHA M A B o F AT PIRE
%

XN ESY Y TR-X::
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Fig. 2. The iron content in daily food.
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B R Eai b BB o R FANCR AR (4%
)

g B M il 4 (% 0 1997) 0 KA 0 X S dcd

AL G Y 2 FEERE B BHY MR MBS S T F
HAMP s fetmd P U462 0P o b d Tt
IR L T EY g e IS REBRR A B L
%17 A Ry § SN g

s e s Bk 2Ol b AL e 4 (ﬂ4)(@z 1996) - @4%—
FE a)p»:*@gw T @’ﬁjx R VAR 2 &2 F=RlE | g

a7z @%ﬁﬂ,uwﬁﬁp%ﬁ‘g (g ) &%
;}'ﬂtl":” /F\l Wmﬁ,ﬁqﬂx"]{? ’ﬂ‘ r_g o _‘:: Fl—a 'EUL‘L E”:-‘%‘ JK’FE;}';? ¢ é’—ﬁﬁ
Fend iz Rik o fe 228975 cndfigf 85 eI * ohe

G407 U~ % : AR A B Y ORERBT
gRE e o pxaf e R RS T oo g A (—
SH group) ~ #usfkn B R-H B R 23 22 - B4 BRI
BB AR G m ARG o@ G P o TN A RIS A D D
AR szigﬁ;; N E&iﬁﬁ?’ﬂ? ﬁ@ﬂjﬁjgﬁgg X FE L o ED iﬁa’%v
%z (Bernern et al., 1985 ; Kapsokefalou and Miller, 1991) ; 4p & ¢ »
— e PP NI s L RAR e 2 FRSHE  § P AR
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'3;

BEO R GEBA A B E0T o » FILE A O
BT (Gleerup et al., 1995 ; Hallberg ef al.,1987) -

N ST TRV R R = S LR

Heme (Fe?*) Nonheme (Fe3*)
Gut Lumen |
Divalent
Hemte cation
receptor transpoter | Reduce to Fe?*
Basolateral o j
O membrane \l/ { D
Heme
Enzyme
Fe?r Fe*
A j

Fe<+
Plasma - Fermritin | 5

.
FeS+ ’

Fe l F92+

\®Tra nsferrin (TF)

\Fe

Bl 3. 42 T o
Fig. 3. The absorption of iron.
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g PP (LRI
Fe™"
|
v
i Ed LER A R A5
Fe’" o Fe''+ #4830 " MR
(apoferritin) (ferritin)
5 4 Fe'' + % i <« R0 AL

(i& 48 v ; transferrin)

TP il N

s ph oA ke é%k P8 LRSS
+“—F>
i i e RT3 48 v
Lt & TR E K (B39 BT:) (o 48 F)

(% 4 ) G B

L4
n T F

it Vg A 35 -5
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Bl 4. e *

Fig. 4. The utilization of iron.

AAE PRI E G AS YT o ¥ - P g o 4?&”%1E§féﬁqm
TATd & AP BT 2R o § A LA PG T
R 3 B o & el BB e BRI S R
RA5ak o pbob s &P i 7 B - L EAE - S5 HB Y £

> .&Kgﬁ, ﬁ&iﬁ ’%’ﬁ’m‘:ﬂ»j{ o

(Z)Fril48 3 2. F]=5
1. % ﬁé? ## (polyphenol compound)
B AR (] S)R iz afede ~ k% ~ B et et
Ew d ’%‘r@ LEAXR R AL L0 BB IRRE
5%%&# TR FNE R FlF 2 - o AT ARER S MEFET T &
WA AEN A w0 E@ @482 v T & R M (Samman et al., 2001) -
H % (tannic acid):é - BFALNSEHLF o AR Eerd T
HE PN E I BHBRTG L H P

G607 ¢

y LA 2t

T e % @ 5% 7| (Tuntawiroon et al., 1991) o . %7 25 52 % #g4x *
FFT TP 0 A R Q| n IR E L A F32.6%) 5 F
e YRS R REAR & i3 52(3.59% )(Merhav et al., 1985) - South
3’3‘(1997)?%733‘%?’“7’]?4“@36?“ 22l Sy I %/J de 2 ffb d7
HE S 0.1mM T oA F B uE T F (5543.1%) A F et A ¥
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kA (7643.8%) 0 e e B HF I LOMM BE > % F SR fe 5
(48+£6.5%) 7" B F A3t A % K 28 (3544.2%) 5 S K BT 0§ 48
REAXE o HOofTF FARZ o

248 fi& (phytic acid) 2 ¥ fi& (oxalates)

OH OH
| HO\ OH HO | OH
S X~
Phenol Catechol Galloyl

B S =87 papz Bt -
Fig. 5. The structure for three kinds of polyphenol.
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8] 6. {2 [ -if“”}?'\ o
Fig. 6. The structure of phytic acid.

BB O) - ¥R I EE 23 -2 P52 A5
é’&z@?wkm’gﬁﬂﬁﬁﬁﬁggﬁx
BB RRR e T A4S de x5 B RAEAEZ 44 (bran)
o den T daeofn g3t ¢ T 'R 92-939 (Hallberg er al., 1987) 5 Ik &
<2 kv P ATy ek hakd 4.8-49mg/g # bip 3 ¥ #1<0.01mg/g
BF o ereiojc X ¥ 2 4.5 2 (Brune et al., 1989; Hurrell et al.,
1992) o exie kG 7t db o s d B2 g 3 B g ol o frFHER
TREFTOG AR TR BB RERAT Zdi‘f | * alk iy o

dRSEROZGHENFR PR EFIDT G VARBER
2. —OH £ » @ —OH f4% % » g 4 4%3% > %m&%# Y ca
A8 & P 2 I % 7 4% B & (Siegenberg et al., 1991) - }I’iﬁﬁ“ 75 fie 5
PH A 3 E 3 2% —OH 2 2% ps(catechol) § @& * Fag %
Boje & 1 2bi & FARZ e S 0 12.144.59% %% T 8.9+5.29%
(p<0.01) ; <,+<fz§ Pt SESAES 53 2 B —OH 2
Galloyl > i@ * H ZB$ 48 3o € d 7.544.09% 1 6.444.7
96gr«105)(s0uﬂ1ezaL,1997)o

i

3.8 s 1% 533 2. ;_égz
P 3 P2 AR o G B
ﬁﬁﬁ%ﬁﬁwﬁ’ﬂ E T o

i
365 BT RE T E SRt
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o FAehejo g FIE B3 WA ohis A 3% MR % (Lieu
etal,2001)c bl4ed & ¢ FAvdl L5 K LA o4 ERP-2 2 2
EHpA LRI B PNBS F B UT ¢ R R A R
SRR P T 0 W LT e A 2 T A elie e
Fl @ i 4 e T T *% (Hallberg et al., 1991; Deehr et al., 1990;
Cook et al., 1991 ) - Hallberg & 4 (1991)45 i » & 4= 7 i 4
300-600mg 4% FF > T ¢ 1 4 T T F T 'E 50-6090 ;5 Ae ¥ b oy
I =% 48 Fe /,"]‘ dv ~ A4 & ¢ > B ¥ CCM(calcium citrate-malate salt)
REEYG - AFEL PR CCM & 2 4518 cruli % 7
w5 6.020.97% ~ 3.4+£0.78% 0 TR F = M2 8% CCM g
2 5 11 8.3+1.19% (Deehr et al., 1990) -
4.4v 1 T

Hap e e - B4 1 i J2% 5 1 R G & B4R AL
B em R EBRREAL B T? dnzie ¢ T4 & EFEHD
P h BSOS I BB S Fa LR R PR § T

e Han & 4 (1993)3g &} » &4 @ 5 ¢ %‘%ﬁa Bt B D 55-85CHF ¢
Wi g b Kristensen % A (2001)e% = 3 7“1 > 3 FERT
e beES o] EE o A F E4R € € 60Ch 2. 7ppm T ' 3 80°C e
1.7ppm > & 2 » 2bx ¢ F48 € 7€ 2.0ppm + = 3 2.9ppm -

(2 )IEE4E 5 T2 F]+
L4t 4 ¢ 0l
Bl P2 g rd iR S ¢ THL T A T

WAL G G B MR LR HERT S X PGS
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PH G FF R e Forb2be ¢ R 0 FIRtape
Fud Faz 285 > Hefop A iE(Gordon and Godber, 1989;
Kane and Miller, 1984; Garcia et al., 1996) o

2.#UHk v fik (ascorbic acid)

PoRi s - BREF T FEFR G AR T
TERehw 4 - LPFREBR > 7P 22 BT 5 - b -
hFUR s feen§T e TR R S o o 0 B AR 1R R R e
S R T R S $?@1%%’ﬁﬂ
PR £ R RV LR 2te § T2 sz (Perks
and Miller, 1996)° {2 it &% % fis 57 erafra T 1% &3 30mg Fidfk o
BeT T F Akdrd @ S0mg M b ek T R4 > 100mg B %
f& engr 4] 1T * (Siegenberg ef al., 1991) o

3 B R

b d FARAT Bk n T g A T ahigp Y peig
%’ﬁﬁﬁwﬁ’iﬂéﬁﬂﬂ%'W@priﬁﬁgﬁéﬁ%
) 2,\;?2% a8 s g %éﬁ« » F] L g % Agrx fz(Harper, 1985) - 2§ &

%% pH E € FIH i p BRI e m kpr b 2 > ¥ by
§OL A e RENE TS PR IR A R 0 % B R ¢ RS
oz e gt h o R P ER k%~ EEY FHIR) FRE
P2 ’;‘r T P A E F TR 3 L3 4o % 2 F (Allen and Ahluwalia,
1997) -
4.3-6 F 2 il pk
G4 ¢ nFed AR RS ] A S aPRIE R ORA R T
B AL A Y FH o en - A2BEY A S F TR
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FZede > ¥ - 26 0§ kv FTHA R EA IR TR
(sulfhydryl group ; —SH group)sr¥= L & » b]4o 2 %k ¥efg (cysteine)
2 g5 mk 4 Px(glutathione) » &% f 2 84 & a2 T 7 5 B R IEAT
¥R B AT RREL T B BEOS T s
ERLEE T TR S R RN S TR O R
b Hded B afRe A S oRARY 7 Ak e ¢ FHS T2
# 3% (Mulvihill and Patrick, 1998; Gordon and Godber, 1989; Taylor
et al., 1986) °

d P2 SAmBETVREE AR g e v s &
25 "U,’Jt SedB A > R BRRIBI I I FFREE %
P B A GRS F R A ST e A g
WA HB TR N (Invitro)Hest 2 A1 2xf ingR st v i R A
ST o F 2 RSB TEP K 2 [ A SEEET
R ernff 0% 17— e Fm2 E 2k o
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IV~ g =

- R

()2 IR RPEIFRIFERFRFTHRY R2Z KR Bx &% wio
CANREENE. R S S IPUSE

(=)= B4 7% - = & (Y 48(FeCly - 6H,O) B p # Lsg F 450 ¢
A0 a0 0.0INHCL & 20k & 3 #7F 2 ppm e

(2)% v f#(pepsin) : 4g 1% F-v fiFs(Merck » EC 3.4.23.1)4 3 »*
0.0IN HCI ¢ £ 2 0.IN HCI =% & 100mL -

(= )% % /"% @ ] & F (porcine pancreatin-bile mixture) : 0.5g %%
# % (Sigma P-1750)F= 3.0g "% % (Sigma B-8756) £ 7% >+ 0.01N
BLFL 2 4 (sodium hydrocarbonate)® - £ 12 0.IN B 2 4 7% 3
250mL -

(Z )0.15N PIPES buffer : PIPES ( piperazine — N, N’ — bis - ( 2—
ethane- sulfonic acid) )# % (USB 20428 ; CgH;cN,O¢S,Na, °
FW=346.33);a >4 &+ k¢ I 0.15N > ¥ 2 INHCI # # pH %
6.3 o

(= )0.3N HEPES buffer : HEPES ( N — 2 — hydroxyethyl — piperazine—
N ’-2-ethane-sulfonic acid)#» % (Sigma H7006 - FW=206.3);% ** 3
+-k? 2 03N> 22 INHCI#A E pH 2 99 -

(= )39 Fivh4si® B % % (reducing protein precipitant solution) -
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100g == # fir & (trichloroacetic acid ; TCA » FW=163.39 ; F 5
LR RN € AL 50g chEg e % B (hydroxylamine mono-
hydrochloride » FW=69.49 ; pLp 7 23R &\ ¢ 4L)i3 2 €3
kP > £ 4 x 100mL (0 INHCl > B8 03 g3 -k 2% 3
IL -

(~ )39 B U % (non- reducing protein precipitant solution) : £
o URBRRIARAPE > A e X BOIRTRH o

(1 )I48 % ¢ & @ B~ 0.25g #% —rzejk(1,10-phenanthroline »
FW=198.22 ; pp tR¥ &1 Z 55 ¢ 4) 0.INHCI 3 1
100mL » >t 85 4 Fif 13 o

(-5 )% 7 %(dialysis tubing) * iE * & & |+ & 4 + £ 6,000-8,000 # [#l
p 2_ 1% 37 % (Cellu. Sep T2 8030-40 » £ p Membrane Filtration
Products, Inc. ; MFPI) °

(L& R R kAR S @R BT R s L

BPsBEME ~ 220 SRR (L AN—RTF Ry ¥y — i

FNLIRIEAL B R) o

S RERH
(- )R 4= F -kis #, - DENG YEN water bath » DKW-40L > 5 /% ©
(= )& &k B &  Jasco V-530 spectrophotometer > p & o

(= )2 4% : Osterizer 10 speed blender » # & o

(2 )3t 5 1 KUBOTA #tc s > KN-70 > p 4

=~ BETE
—)E AT RJE iR MFPIL 2 2 973 2. 2 3 38 (T8 4792 B P o
T T~ 'ﬁ
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1.2~ 3+ & 6000-8000 2. 3% 7% > 3 T #7173 H¥CE £ X 12cm > 1

4

-

2 3+ -k;3¢ 15min °

2.8 » 10mM mRpE & 43 % ¢ > 2 80°C T #4444 30min o
3.4 ke 1 10mM ¢ = few ¢ f4( Ethylenediaminetetraacetic
acid ; EDTA ; C;oH;4OsN,Na, - 2H,0=372.24 > %12 i F $k 3\ € 4d)

i%fﬂﬁﬁ3%mn

(= )iEBk tk &2 ® © & Kapsokefalou & Miller(1991)2_ > ;* 13 4F

4 o

s
[N

Lyp e k& ie 7 7 4\:4,%«%]%.” i R4 &7 2

FATF LRI RIFIZ L Aor RS R

2.% B @t W gl

(1)5- 20g SRR AR R BRI A %% 1> £ 0.0IN HC
MERL NP E3 7 2§ 3 100mL > £ 2 INHCI # &
pHZx 2.0-

(2)r4 0 i = % 4875 R fe B 500ppm 2 = B 48B3 % 0 A W B~ 10mL
R Z 10mL = B4BBRE E 0 FFEHRY A e ImL § 3¢ fiz o

G- igsk e » AP > W 3TC ks T4RT 2] PF

(4) 2 & 3 # ¢ 2> § 20mL PIPES buffer i 47 £ -3t 37°C ™ -kig
i 30 A4

(@ﬁﬁﬁSmL%m%ﬁégﬁgﬁ&’&?ﬂfﬁhé%fzdﬂi

(0)H#-5 47 B~ > kR e d d 0 3B~ BT BN 24T ARG
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S TR 0 A F SR TR © B R

X ARIEE (R(Z )2 E A WB T B2 4 o

(Z )8z & 7
A R B F B SRRV LA TS LMk R
Kapsokefalou & Miller (1991)2_ = j* 513 4 {5 4t H 4 FpAeT o
1335 45 B p 1.@@@(&”@@*)% 2.0mL %454 > 4 » 1.0mL 3~
6 ORI R R 0 BT mB R s FET B R 2 Fl R
A T8 P o
2% - H454 4 1.0mL 3% FITAKIZ R T S B RN 2 Fe¥ o
3T B2 AT £ 5 2.0mL 0 4 » 1.OmL -9 BT
o HARRE2Z BT L Bha 2 7S Feolo
48 1~3 " FE TREIER o
S5ty 52 2575 x g 42w 10min o
6.2~ ImL } ;—;{-,,z » 4v ~ 2.0mL HEPES buffer £2 0.25mL & ¢ #| -
7.0 0 kR R S 200~700nm #F F5 &k &2 vk sk 5 (Absorbance ;
Abs)# > FEE e R IR L Rk {F 2 510nm {8 2 R
‘é?fﬁiﬁ%ﬁt" B e 2 BABTE S RE(100%)7 & 0 2
a2 wA T A A g B e u i RS T4E
(nonp-(Fe™") 5 R) ~ 7 35 47 4 iﬁ( -(Fe™ +Fe™) i D) ~ ¥ 45 = H 48
(p-(Fe’") s DN)2 4= i 4#( p-(Fe”") + pon-p-(Fe™) s DNHR) » = ¥ FF
2 RIDEFEE B (Ao A2 n AR o

26



&aE ik
EMRN BN e pmn | TEAR D | AR AR RN A4 LHRK

Dialysate o( Fe* +Fe™") s?'i}? 2 Fe 17T 7 2.Fe3+
Ba %
OB o] i 47 =18 44
AR TR RN sz gintnen

’ SRR R 2 Fet
o
EH RS G| URER | kg R 4 - B4 DN4R
Retentate non-p-(Fe** ) p-(Fe) + non-p-(Fe’")

L%ﬁz@iﬁ%ﬁ A
0 R SRR 2

(2) = Wik e s flir
1A w38 510~ 15~20~ 2530~ 35ppm 2 = ff 43 7 &
SR (2)Y LA TS A B R R R 2
R

2.0/ % KR R S10nm 2 gk £ TR RGE T ARk R B2k
& o

CE SRR NS SERLER S o o ) TR A S SN U

27



B E MR L TS ER -
12 Sigma Plot #it 48 $F » 185 2. % 78 Hc i G t-test 2 kL3t 4 47 o

\ARNE-E s
12 200-700nm % 3 #F 45 = n%éﬁp,};}iﬁw;.p% B IE B
Ak L3974 510nm ; * B ERERR G - B2 B
kgl £ L 510nm o s #ER £ S10nm ('S S A2 Bk
oo G 47 5~35ppm = B4R R G Z WL B R ED - B4R
# ¥ ¥ % (linear expression)(®] 7) > 2 23 % Abs=A+B * Conc °
H ARt % #0.997 > A=0.0054 > B=0.0407 > =k i@ (Abs)l:’i’i}é)i
(Conc. )it 23828 2 > Bpl R B F e 2L R HERT
Pz kR A R-D-DN¥ DN+R £ % %22 = iﬁiﬁﬁ:ﬁﬁ_f

- TERHRFER

Bk R R R P 20g SR AR AR S o VR RE T
LA AR 4 o

B G T (S R E AT AT IR 2 B)(%R) P & H s 2
ﬁmz%(@swﬂv‘fauw CEER 2R R RB D

i Fev s LR 20 AENE P AT R RLE B
% RS deE LR -

@9m£&$ﬁmw4ﬁ' LT T T 2
(%D) > T EiTidb e 50 TSI Bz o BAFH

_?-
F AT A AREF o d B¢ j\-— J ﬁ:‘ B H(p=0.67)H i % mis¥tird]

28



PEMFLAR D B RS E- F MO e > B BV BT

BEER A IR EL K BT PRFL RN g

21482 £ 2 phosvitin v 4% ¢ £7 H 25 =& phosvitin-iron complex » &
=N £

R 1Y B T AR

—
N
= »
o

P
~~
N
(—F
o

o,
(@)
5
o
=
o
=
(oN

1.61728

Coefticient=0.997

Abs

0.5

0 10 20 30 ki

Cun[:.(ppm)
Bl 7. = ¥ 4% %4k £ % (5-35 ppm) °

Fig. 7. The standard curve of ferrous iron from 5~35ppm.
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Fig. 8. The content of nonreduce iron (%R; % non-p-(Fe”)) in each of
20g sample during in vitro digestion.
'"C~EA~EY M-~ Ch~P- O and B were the control ~ egg albumin -
egg yolk ~ fresh milk ~ chicken pectoralis (breast) ~ pork (loin) ~ ostrich

meat and beef (loin), respectively.
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*Significantly different to control.
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Fig. 9. The percentage of dialysable total iron( % D; % p-(Fe*" +Fe’ "))
in each of 20g sample during in vitro digestion.

! Same as Fig. 8.

*Significantly different to control.
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Fig. 10. The percentage of dialysable ferrous iron (% DN; % p-(Fe™))
in each of 20 g sample during in vitro digestion.
! Same as Fig. 8.

*Significantly different to control.
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Fig. 11. The percentage of total ferrous iron (% DN+R; % p-(Fe*" )+

non-p-(Fe*") ) in each of 20 g of sample during in vitro digestion.
! Same as Fig. 8.

*Significantly different to control.
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Fig. 12. The content of nonreduce iron (%R; % non-p-(Fe*")) in each
sample which contained 4g of protein during in vitro digestion.
! Same as Fig. 8 and L was Liver peptide.

*Significantly different to control.
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Fig. 13. The percentage of dialysable total iron( % D; % p-(Fe**
+Fe’")) in each sample which contained 4g of protein during in
vitro digestion.

' Same as Fig. 8 and L was Liver peptide.
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*Significantly different to control.
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Fig. 14. The percentage of dialysable ferrous iron (% DN; % p-(Fe™))
in each sample which contained 4g of protein during in vitro
digestion.

' Same as Fig. 8 and L was Liver peptide.
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*Significantly different to control.
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Fig. 15. The percentage of total ferrous iron (% DN+R; % p-(Fe™ )+

non-p-(Fe” ") ) in each sample which contained 4g of protein during

in vitro digestion.

Same as Fig. 8 and L was Liver peptide
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*Significantly different to control.
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VI~ E v 4R

The purpose of this research is to compare the enhancement of
various animal proteins on exogenous iron through in vitro digestion.
When addition of ferric chloride in egg albumin, egg yolk, fresh milk,
chicken pectoralis(breast), pork(loin), ostrich meat, beef(loin) and
liver peptide powder to undergo in vitro digestion, and compared the
iron bioavailability by estimating dialyzable total iron(D), dialysable
ferrous iron(DN) and total ferrous iron(DN+R),respectively. The
results showed that liver peptide powder had the best iron
bioavailability in sample which contain 4g protein. Meat also had
good effect in both experiments and the three types of red meat, such
as beef, ostrich meat and pork had better effect than egg albumin.
White meat such as chicken pectoralis had less effect on iron
bioavailability. In contrast, fresh milk had no significant effect and

egg yolk might even worse on iron bioavailability.
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