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Binding of Iron by Vegetable Fiber
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Rom, F& 1FE AxE JHE FYseith 7 Aass JRIETE B, AHs
o AeoA 1Y air dryingAl7] T DFAZ7]014(100°C) 4X7F AZAIATE AxE H4
£ 547](Janke & Kunkel GmBH u.CoKG IKA-Weak. Germany)E ©]-8-3}°] 45mesh@ 7t
% Van Soest and Wine'"9] WP o2 FAAA A8 f-(Neutral detergent fiber, NDF)S
FZ3to] Fe @_?}E—ﬂ' RS A AEE ARSI

NDF & FE84 2]o]dF2A] cellulose, hemicellulose, lignine ¥3t3lal 1™ NDF
FEUHE o 2ok 7% AR 1g = 500ml Sk €S v, o17]) neutral de-
tergent 8- (sodium lauryl sulfate 30 g, disodium EDTA 18.61 g, sodium borate decahy-
drate 6.81g, anhydrous sodium phosphate dibasic 4.56g,2 ethoxyethanol 10ml & & IL
=9l & HPO,E pH 2 6.9-7.12 24 h 100ml & Q20 vt 97 J4712
ol 71 Aol AZA AHT Sodium sulfite= lignin fractlon«] nRA 22 W]Vt
7] Slal AR, 5~10% Alolo] RS sldeln #7] Azkehi Agel AZlE AL
Aet7] fetel Ae ZoA 27 AZG TR 6087 etk

1G3 A& fre|=ridd 71EA7 & Ql o73tal EA(90~100°C) SFHS
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Z-g WA G2 W7 Aol Ty S Bot 105°C 7] 8ol R AEAIZ] T
Ao desiccatorol] HFASHHA Ao ALg-}TH

g v AT Aol ®ol FfrEH] oA ATEAdA ofefgo] UYeBE
NDFZ7 o] b4 McQueen 57 Wol] wiel A|8Z Bacterial @-amylase® *g]a) 3
At S A8 1g o 30ml 2 @-amylase §9-2 ¥ F 40°C incubatorol| 4] 12A]7F incuba-
tionA|Z . olu] AFE-E a-amylase §9-2 bacterial a-amylase(E.C.No.3.2.1.1.) 1g= phos-
phate buffer(pH 7) 1 L © =< ZA|slit}

2) AE 239 ( Fe binding capacity )57

Roger 59| W< #n= so] NDF9} Fedke] vl &S 94 A% 30 2Alele

F Aol AF T o3 Assk glol 1 Y 15 g o2 7MY
b A 4ol whek 20mg/day S 71522 819] internal standard
Z Ak B $A4E AF T SAEENH AVe 9 AEH s e A
o9l o] 10L/day 2 AFR AT A F Al 279
S} Feol tibAlQl Hl&2 <& 1>
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(E 1) Experimental design of Fe binding capacity of NDF of vegetables

NDF Fe
Experimental design 15g 20mg
Added amount in
10ml buffer solution 15mg 20ug
ug/gNDF 1g 1333ug

(2) BEAH =7
4% A o|X] FZ38 2o A-H(NDF)9] FeA¥= S Reinhold 579 Whid] o8 =4
atlom 212 27| pH S pH 6, Al22] H9IQ 37°C oA A=At 15mg NDF
£ screwcapped polyethylene tube(14ml capacity) ] ¥ pH 6 buffer solutione= 10ml 3
718t T Fe 20ug = H718FT) 37°C shaking incubator(21 oscillations per min) ©JA] 90 &

bR 210 23 750xg oA A4l Eefeilnh ol A AT d5HS Atomic Absor-
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ption Spectrophotometer (AAS) & ©]&3l Fe dif= St o S a3 2ol
5 ¥A %2 control #Fe] zpol7h Aol frel os A¥E Fom AMEATH
A7Vt 53 A 3 7892 1,000ppm Fisher Certified Atomic Absorption Refer-
ence Solutions & AFE3IH 1, BE Ak BEME-S ALESIG o 7G4 B wgito
A1 23} 2552 A2 e AFEE T AFR3 94 &3 EA7]E Varian A.A. Model
14752 air - acetylene (CoH, - air) flame & AME-3F1 3L 248.3nm oAl S8t} Lamp &

Fe - specific hollow cathode lampE AF&3l3on TE %@—f’t 3 3] "tk

2 xR F $elel A A1 el Lok A 5
-7, JJrZHv—TL 1FE WO R Camires' 9] ol Fﬂrﬂ} pH ©l Ujr‘E 7‘“:'7”{1 =3
pH 5, pH 6, pH 7 A 747} zAleRglon AHEE 5892 v 2o,

- Phthalate - sodium hydroxide buffer(0.01 M pH 5.0): 0.2M potassium acid phthalate 50ml

¢t 0.2M NaOH 23.9ml & sl 200ml & 3]43t3ict

- Phthalate - sodium hydroxide buffer (0.1 M pH 6.0): 0.2M potassium acid phthalate 50ml

¢t 0.2M NaOH 45.5ml & sl 200ml 2 3]43t3iTt

- Tris - maleate buffer(0.1 M pH 7.0): 0.2M tris acid maleate 50ml £} 0.2M NaOH 48.0ml

E $sted 200ml = 5459tk
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(E 2) Binding of Fe by neutral detergent fiber of vegetables at pH6 buffer

solution
20 pg Fe/15 mg NDF

ug/g NDF % bound
Chives(F#) 653 60.02+ 0.811)
Cabbage(2F) 753 6571+ 092
Dried red pepper(&-2315F) 627 54.70+ 0.71
Leaf lettuce(’dX]) 960 83.74+ 0.44
Water dropwort(7|1}2]) 933 8147+ 022
Pepper leaf(115-$)) 953 83.15+ 1.01
Kwari pepper(%}2]315) 747 65.19+ 0.34
Green pepper(F1LF) 707 61.62+ 040
Welsh onion,small(% 2}) 673 5878+ 1.15
Radish(?) 773 67.43+ 030
Radish leaf(*7-%)) 680 59.35+ 0.52
Garlic(v}5) 433 37.83+ 071
Welsh onion,large(t 2 553 4832+ 0.20
Edible burdock($-%3) 980 85.51+ 0.73
Chinese cabbage(Hl]5) 693 60.58+ 0.11

g 2stdolM e a5ty & teA ALY FAdel o] 27174A] mi% & pH W3}
7F Loyt adukd o 7 7Rak Ao e AolA 9} Feol Ao AeetA] @ Ao
2 2351 glong pHel wE 2olifel FeAddd el WalS pHS, pH6, pH7S]
floll A AH H gk

2014 f-9F Feho] Ajtol] #et Ao A= Feol <Hg/de] uj- %Pﬁ} &AW Fe
& pH7} 7.00] 7HEAY dom 2719] Feo] &38Alo] e hydroxideS 3 |

2k Z24) slelMe 3] e 445 71 hydroxidest BAtaE R Wk oA,
a, H2 $ejvaelA B @ g2 23520 Feo] ML A melelA] ¥t
ok & o] B § e A7t A Holdf % &5A Aol R AETe] AFH
#SF AFolA 2o HRE X GF8dol| HEE HIHE Fesolr e & &4
Hole Feas W Z1e 2olAdfok Fete] AF Foz2 Altslslth oleld #AE

o= ZZx A7 FesX=t control tube ¢ FexZole] 2lol&
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Zr pHell W2 Fe hydroxide®] B4 F == 333 Zth pH 7} 71l wat A &ol
718l e Fe 2 742 10.07, 14.11, 1420 % = Jehgth agjez B A8 4y A
7FE & Fedl 10%°]7de] Aol frofe] Agate FasH Adse AE & & Atk

pH Wato] w2 2o] {9} Ferbe] A2 H49 2t} Holla] Hinkel o] o]
froll oJgk FeZ @22 pH 7} S71stel webA S7ketslom pH 7 oA A
ATk o]l AHREH, 2olidfroll 2 Fe 2392 pH EXUS &
A Axpel GARE Aol AAS Aol fo tlal A3 o5 Rl Vet

b 259 Hio] w2 pH 503 7.0 Alo]ollA] NDF9} Feol Zdto] 48.98 % &4
7} HRdeta sk :LE%/I- Berner 52 sodium alginateZ AM&-a13]S of, o] &
A Basigdon 570 &RA9 Holdfol disld AFsl =, ADFS} Felel
A2 pH 5.0-7.0 ‘ﬂﬂOﬂ A Z4g A3 pH 5.00014 7P Eskoy FA ol o] A9
= ARve] Aol ¢ OW pH«l ﬁ} 1 ALl Pk WA gsktia st o] A¥

= .
359 AFoA pH7F F7Fste] Wl mucilage$} lignin®] FeZgHo|
i3l pHe 7171 o] & 2o]d 9] potential binding siteE Z/J A7 =

(¥ 3) Precipitation percentage of Fe according to pH variation(%)

pH 5 pH 6 pH 7
Fe 10.07+0.21" 14.11+0.20 14.20£0.19
1) Mean+S.D.

(& 4) Effect of pH on Fe binding capacity of neutral detergent fiber of some
vegetables(% bound)

20 pg Fe/15 mg NDF

pH 5 pH 6 pH 7
Chinese cabbage 58.31+0.31° 60.50£0.27" 6511+0.16"
Radish 62.35+0.57* 67.42+0.49° 70.51+0.21°
Welsh onion,large 43.20+0.19a 4831+0.11° 53.72+0.61°
Green pepper 56.73+0.11° 61.60£0.12° 66.23+0.31°

Mean+S.D.
* Means followed by same letter are not significantly different at the 5% level.
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Aol e A 2o FS5ATh pH7F 571l el FeA g o] Svlehe 42 &
o a3 Ao7 A& Y Glucuronic acid®] carboxyl”]+= pH
A oledlEle Aor Bausw glomz® B AdAN pHT oA Fest

2ol 4 &
gol A7k @ 2 NDFO AEF 59| dndEre=2e F 74 9 il
glucuronic acid 4] proton 2] d|2]7} 7150} Fer} 5 Wo| Z3d Aoz Algdtt

A
H
eyt BHE uronic acid®] carboxyl”] 3 G729l hydroxyl7|= F-E]X proton©] #2]E
9gJomE o5 AHo| FoJFPS NFSAE HlA] & 4 QS Aow AlgdHdh

Qe ZAT QHE Fel ol fol Feel HES B2 Hrkshe] 4o]4 69 Fe

o]
=
el 2 E YT Z-‘ziﬂr, Holfe] Fed B & BE AR Felswrl 371855

(& b) Effect of Fe concentration on Fe binding capacity of neutral detergent
fiber of vegetables(ug/gNDF)

Fe 1ppm* 2ppm* 3ppm*
Chives 207+8.1" 653+4.8 1047+3.9
Cabbage 233+1.4 753%9.2 1180+5.1

Dried red pepper 187+6.0 627+5.7 927+2.0
Leaf lettuce 380+11.1 960+3.8 1487+5.2
Water dropwort 293+7.0 93316.2 1240+3.1
Pepper leaf 387+2.0 953+2.1 1287+0.8
Kwari pepper 260+6.2 747£3.0 1187+4.4
Green pepper 22704 707+4.5 1040+5.9
Welsh onion,small 160+4.0 673129 1013+4.5
Radish 200+6.2 77350 973+8.0
Radish leaf 247+5.4 680+4.0 1120+2.1
Garlic 113+5.1 433+3.6 680+2.0
Welsh onion,large 120+4.2 553+7.8 960+1.1
Edible burdock 400+6.6 980+5.9 1400+1.9
Chinese cabbage 273+2.0 693+2.3 1007+3.2
1) Mean + SD.

*1, 2, 3ppm are Fe concentration in ml test pH 6 buffer solution with 1.5mg NDEF.
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ABSTRACT

Iron was bound by neutral detergent fiber(NDF) obtained from 15 kinds of vegetables

}

0|
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being consumed commonly in Korea. Binding capacity of Fe of NDF ranged from 37.83%
to 85.51%. Fe binding capacity of NDF increased as pH increased and reached to a maxi-
mum at pH 7 in all vegetables. The amount of Fe bound to NDF increased as Fe concentra-
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