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= ABSTRACT =

This study was undertaken to make comparative study on the effect of kinds{Cellulose, Agar)
& contents( 2.5%, 5%, 10%) of the dietary fiber with the normal Fe intakes( 66ppm Jon the Fe
metabolism in rats during the four weeks of growth period. Sixty-four male rats of wistar
strain weighing 76.2+4-2.5g were randomly designed to one of the 8§ groups.All the groups received
basal diet with 9% casein and no acorbic acid. The results obtained are summarized following

1; veed consumption per 100g b.w. & body Wéight gain in normal Fe intake groups tended
to be higher than Fe deficient groups, but, there was no significant difference among the 8
groups.

However, body weight gain &feed consumption in cellulose groups were significantly higher
than agar groups in all the levels tested.( P<0.01).

2) Fecal Fe excretion per 100g b.w. increased significantly with increase in dietary fiber
during the four weeks, but there was no significant increase in fecal weight per 100gbw. &
urinary Fe excretion

3) Hemoglobin concentration & hematocrit decreased slightly in SFe -10% up with SFe- C
group after fourth weeks, but, the difference was not significant.

4) In cellulose groups, serum~-Fe remakendly decreased & TIBC increased with increase in
the levels of celluose during the fourth weeks. In agar groups, serum—Fe & TIBC tended to
decrease with increased dietary fiber intake. Therefore, at high intakes -of both fibers, the
levels of transferrin saturation were similar to that of DFe group.

5) Contents of Fe in liver, kidney & spleen increased significantly only in 10% agar diet.
The remaining 7 groups did not differ significantly. It may imply agar affect in Fe utilization
from storage in rats.

In conclusion, inhibitory effect of dietary fiber on Fe absorption depended upon the kinds
& level of consumption Results from the present study showes the effects of purified dietary
fiber on Fe absorption in gastrointestinal tract and it may be different from those of dietary

fibers consumed as a part of complex diet.
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% 44F Ferirle 532 A9 SojA gulolA
BhgEte, Az 4HE Fes 522 10%
BER 9 91 uF WHTo) T8 Foma P
AN A&HA A YEE e Aolg?. & Feg
Fe MAdTEY AR s 27 F4HEE
A ZYE B2 Fedsolg F3UAE &2 phytate?,
oxalate® tannin®’, egg®, Ca ¢} Po] alo)¥apu s
lactose, sucrose, glucose, starch §9] gAgax"” 3
dietary fiber 59| 7JAAT7} &3 FAP=o gt

1820 4] FUYFH o2 JlAgle EFE AH R
QA dietary fiber= 2, ¥ 3F Triglycerides o}
cholesterols 8] FEE AH3A 7= &=z AF ¢ ¢
FrAAE s ¥, glucose homeostasis 8] 7]% 2,
Gl tracto] it 71519 5 AAW #&3 SHos 3
LA A a8y dYgL e BRAREY B3 F5
W Zgo B AT 19634, AEERS Pz
A Yol A Fe 20mg/ day o]} HFYYHNE EF5 A
44 ¥4 9%% (Hypogonadal Dwarfism )"’ 3} Fe
Z¥A W¥ (Iron Deficiency Anemia)!® o] §-8 3}
o AFUEY Holz4 & RAY @, 339 fiber
AHAF AR RN A5 E Qo

5, Y71 #8¥ phytates 7} Fe FLGA 8
oz &H o 19 endogeneous phytase U} Ak
&Y o8 phytates & A A Y °7) & (dephgtinized
bran) o] Fes)d & 74712 E¢o2M 2= phy-
tate 7hA o] RAE Qo u] 191D 2x 1g golo 2
wheat starch, amino acid 24}, & B &9 fiber
9 A77 AAEA =HJh 2%, Bremner'®, Bjorn-
Rasmussen!¥, Cummings?’, Reinhold £2 & A3
A FFEHA @€ fiber 9 27} ion FFo BY JF
A4 FFAA dE ATZEHRE vy U} o,
FeHH &HAN 8% HL fiber o mineral F4
Adatge oy Rrlde ¥FFER ANE +
ok Aol

€ dTolAe A4 Fe4 4 (66ppm) ol A HA]
fiber Q1 cellulose ¢} Agar 2.5%& WRTOE 31 o]
EE 5%, 10% 2 Hojd Z7lAA AFANALY 4F
¢ 839 AA A Hb, Het, Serum—Fe, TIBC
Transferrin saturation %, Fe Wj4d¥ AWz g &
74%te] Fe ZYT (6ppm) 3} ¥ mPo =X fiberg E
28 el 7)%5o] ANtE e E Fetlrld) wxle 4%

& B1R Sy

ol MEEA=E HEH AAA 20% o139 AT
7t Fe 2R AP oln 83 4T  HAFE
fiber 43 #F o] 3~4vfol} HHste FFAS Fedy
HEA7F 0% o 4EA AFoN dethe RI®
€S B W UEREY ALY Y JBoE F28T
g HEn

AT B WY

B 4382 19849 74 21y FE 9¢Y 309 2H
A8 A

1) 4858 A1

e Wistar F $3 g7 64vtglg HAAzAAA
Individual stainless metabolic cage ( Okazaki Sanyo
Co., MR-10L 15, Japan) o] z}z} 2084 547+ 9
% casein basal diet 2 g Al&A|7 F HFAF0)
76.2+2.5g ¢! HEEL A= w}e} Randomized com-
plete block design ¢ & 8ulgl¥ 8o & YU¥o] 4
F70 Table 13 22 4ol2 AH$8QT, BE AZH
T2 4o)9t ¥ ad libitum o 2 =& 33 A}
$9 #3Y TE 7| FE 0.4% EDTA 2 A¥sd 3
N7 29¢ BRHR,

2) 4024

Table 1o] Uehd 829 4Y4ole 34 fiber 4
He & 2.59% Ao A] Fe standard 66ppmz} defi-
cient 6ppm ¢ 2 B2]% 4T & control groupo 2 8
I,UnR 43 AN FeaPFFos FUsA & 4
e A] fiber & 5%, 10%E 7}A)7] experimental
groupolt}, Fiber o} §4& %7 T2 %L 1
213l carboxyl 71} sulfate —ester group & AR%
F84¢1 Agar 8 N.D.F( Neutral defergent fiber} &=
BTE42 cellulose & A3l g I fiber 7} 371 %
HZ Basal diet ] corn starch & WA A FH}24, =
& Fe froll 98 € FUE @Y 9%E AT}
3L, ascorbic acid¥ A|9A| i}, Caseind 15% EDTA
E BNAAAGEE AA AHEE AT Fe 5 E £ mine
ral Mix. 9] ferric citrate & 23 F}?®,

3) 9% Ay &

1) 4% 49
WY 2L A H AFE SHH A
F%7}% (body weight gain) & A¥3txn, 4 9
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Table 1. Composition of experimental diets

Experimental Level of Ingredients added
groups -
Control groups Experimental groups
I dient SFe-C SFe-C DFe-C DFe-C SFe-5% SFe-10% SF-5% SFe-~10%
ngredients 2.5% Cel. 2.5% Ag 2.5% Cel. 2.5%Ag 5% Cel. 109% Cel. 5% Ag. 10% Ag
ge];) mg/kg 66.0 66.0 6.0 6.0 66.0 66.0 66.0 6.0
iber source .
cellulose? 2.5 25 5.0 10.0
Agar3) . 2.5 2.5 . . 5.0 10.0
Constarch?’ % 57.5 57.5 57.5 57.5 55.0 50.0 55.0 50.0
Casein® % 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Sucrose % 22.0 22,0 22.0 22.0 22.0 22.0 22,0 22.0
Corn-oil 9% 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
Mineral mix.®’ % 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mix, "’ % 1.0 1.0 1.0 1.0 1.0 . 40 1.0 1.0
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

SFe ~C( standard Fe, 2.5% fiber; control diets)
DFe -C ( deficient Fe, 2,59 fiber; control diets)
Cel ( Cellulose)  Ag( Agar)

SFe -5% ( standard Fe, 5.0% fiber)
SFe-10%/( standard Fe, 10.0% fiber)

1) Ferric citrate'SI-(I:zo, level of 66ppm & 6ppm were determined upon the National Research Council,
). :

Washington ( NR
2) Alpha ~Cellulose, Sigma, Chem. Co., U.S. A
3) Agar powder, Junsei, Chem. Co., Japan

4) The following percent of cornstarch were substituted at the different levels for an equal weight of

Dietary fiber.
5) Junsei, Chem. Co., Japan,
6) g/kg mineral mixture: CaCo,, 300.0: K,HPO
167.5; FeC,H,0,-6H,0, 2);

, 322.5; MgSO, 7H
, 0.8; Zncl,, 1.6 CuSO; 5H,0; 0.59; MnSO,+ H,0, 5.0.

0, 102.0: Ca ( F,PO, ),: 2H,0, 75.0; NaCl,

7) 1. Vit. AD, ﬁﬁx.( mg/ml corn-oil ): Vit. A, 0.1; Vit. D,’0.01.
2. Vit. EK. Mix.( g/2ml corn-oil ):Vit. E, 5.0; menadion, 0.2.
3. Water —Soluble Vit. Mix.( mg/kg diet }: Choline chloride, 200; Thiamine hydrochroride, 10.0, Riboflavin,

20.0; Nicotinic acid, 120.0; Pyridoxine, 10.0; Cal

Inositol, 500.0; Para —aminobenzoic acid, 100.0.

cium pantothenate, 100.0; Biotin, 0.05: Folic acid, 4.0,

4. Vit B,, Solution; Vit. B), 5mg/500m! deionized water.

@ AaAAF S48 Teiske] Y 2HY AEA
# % (Feed Intake ) & A5 100g 3 HAHFo 2 i
sRen @de] HFHFA s AF FHF F A
B % & (Feed efficiency ratio ) & A48} Rtk

2098, »w ¥ 4F A7)y Fe@ay B4

@ Alge] & e g A A ¥n4F
F HAAA HRT 2, NG, ¥ FHFSHFE 20
Col B@stHrh7l 105+5C drying oven oA A
A2F 1g & AL e WF 2L A7
A Iml & ¢4 3A1A 100ml Goj252 4
o] AYEA0E ALEFH

@ &3 A28 AYE&4E Thompson-Blanch-
flow 26> of] 28] Atomic absorption spectrophot-
ometer 248.3nmollA A Hrh Fe E o) AH2E B

€ 717 05N HA £999) 2% "o|25 2 379
24 AZF AS AT,

(3) B B 24

A 2440 AHAY F, ethyl ether 2 wpF A
7 cardiac puncture methods 2 ¥ & A|33t] Hb,
Hct & 23X3 312 20,000 rpmoA] 3087 ¥ ERE ¢
ARUAA e @Yo B JEHEA AFEE ¥

@ Hematocrit ; Microhematocrit ¥ 27 o] 9}&)} pac
ked red cell volume &] £ &L F3ic}

® Hemoglobin ; Cyanmethemoglobin ¥ 2 o g
Drabkin &) 5ml o] 202 ml &) WA 7}8+e) spect-
rophotometer 545nm o] A B A A R} ¥}

® Serum Fe; @A 0.5ml o] Fe-B-test Kit( Wako,
Japan) ¢ Alkg gl BMPEY FYE, Fe §
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— Dietary Fiber7} @39 HE2F5AA nxe 4% -

#8AlA Fe' ¢} Bathophenanthrolin 2] 2 4julg2
© 8 spectrophotometer ( Hitachi 650~ 40 ) 535nm o]
N ¥R, Festandard \ o, 3842 FHEE 278
& oS go)| Aikst ok

Eg~Egs) —-E
Serum-Fe gag=(_S_Mx 200

(#g/100m)  (E1-Es)
Es : 234 (¥%) §3=
s - AA 44 3=
Ep : Al 944 ¥3=

Er : 28 §3=

@ TIBC( Total iron binding capacity ); Fe - test
kit{ Wako, Japan) ¢] X)¢& A}83ed €4 0.5ml o
39 FeCl, £94-& o] transferrine] &3 F A7)
X, o] Fe™ & Magnesium carbonate o] Z2FA]#
4 E23+ Ramsay methods®” 2] A3 o 0.5mle)
serum-Fe W3 $UsA 8] 3 Lo| A4
piis

E,
Total iron binding capacity _(E—ﬁx 800
( TIBC: pg/100ml ) Er- Eg

Es A (43Y) 3=
Eg : 24 %94 F3=

Ep ‘A 23 Fgx

Er : 2% 4=

® Transferrin saturation % : TIBCo|| tf& serum-
Fe o Wggoltt
Serum - Fe( #g/ 100ml)

Transferrin saturation=
{ %) TIBC ( #g/100ml }

4) FAAEY

Z} itemd] we} FEBE student’s t—test S8 Y
3, fiber 3] W& 25%, 5%, 10% 7+olEe F -
test & 3t F7e) Fo5QA A& Beton, A group
%9 #9448 % & Tukey's procedure’’ & #8319
o}

AEEDI Y N3

1) 4732y ¢ E9ude) ws

Table 264 Biule}l o] AR O 33714 4
ol BTt 4FF A Lo 7BAs }22“4 2] e]
9] cellulose, Agar $&4Fo] 2718 £28 AYHNS

3 AAEAHFO] S Aoy AEEES ME e
¥/3E& Bt} o]+ water holding capacity 7} &
fiber o] &ako] F71E & o|dAFo) HaFrhe
=5 32)33)4\_ WzHog fiberE2RY Ty thE o
$EWo| 214% oz HZFHDY DFe 2 SFezd|
H3] HFAFo] 60golA PiLEE AT JAPNE
2], Cusack, Standish®%’ o] F%3 Yxsl Qo
A¥4o] 1F7Ete] DFe P& Fez g4 ulde 24
d WEFe FEEYI o] YEIUTst 233 AR
oy, AA SsA 2e]e] Fe4 3L 6ppmoZ 4
Fold 4¥E ¥ AWEe] & Aoz E"iﬁit}(ﬂ
T 4 Fold AAE duAdgAN A9 FFFI) &
A& TS A ).

2) ¥Z3 ¥, we Ferld @3

Fiber 4#$&0) 25%, 5%, 10%2 3719 g2t
AzEH7 HA Fo WBA7 2% F71ste] Morgan®®
Williams & Olmsted ] %39 11 gro] $E8n o}
gt & 1HANEE Fregon, Cellulose, Agar
2% SFe-10% o] fecal -Fe excretion o] Z7}&}
Fe F4 80 R&& BAgFAced, F/1FL Agar
diets 7} ¥ ZA uetytc) ( Table 3, Fig 1332 ). ¢
£ 27 4E 289 fiber 10%E 1,5, 21 23+ AHA)
74 Ca, Fe, Zn, Cu, Mn, Co 8] FHAHE ZAIE
Harmuth-Hoene &) 2% 4 o)) 2} Agar 7} Fe $4:9J)
deEoe] AY 2A vEhd AMd T AXFPT mF o
Feid2z AF2 $7& wE3gst 454 fiber
o) 3712 £3 WAZE ZARAG

3) Hb, Hct, Serum-~Fe, TIBC, Transferrin satura-
tion

Y 24X Table 4o e} gl Hbo} Het
Lt fiber 2.5%%to] 12~13g/100ml, 40~429% 2] AAt4:
=8 $289, SFe-5%, SFe-109% £ fiber & o]
718 $5 Baste Ao Yoy, DFeFeo Wy
ZolE 014 Qg

g o] Feg@,EL [Fe pool | 24 Fe ﬂi}‘%—J
A4 2L AFAHY FRQ serum-Fe 8 o] &7}
Fe ) A% Q) Transferrin saturation 0. & %}—’f—?\l‘}i?&
o, Fig. 294 M=ule} go] DFe~CZ& SFe~ C
o] B3] serum-Fe 9} Transferrin saturation o] &
A3 As}sl o] Cusack o 7 7359 Y2541 cellulose
& 4 o] cellulose §o] Z7}8 & serum~Fe &=
a3t w TIBC ¢ UIBC7} F71% wtd, Agar &
serum—Fe ¢ TIBC7} Ao Zastel Mudze o

—h o @
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Fecal Fe(mg/kg)

= Dietary Fiber7} @3¢ FEFFAA vXe ¥% -

Fecal Fe(mg/Kg)

50 ——— 25
l/-
-
40 -~ 120
I L] Celiulose diets |
/ Agar diets ./
30+ ) 7 bis
T/ %
ey
20 1 . "
./ a a .
10 il "/A/ ‘/ . . r 5
A/ Y { ././
| Ererpat- RO Qo==--=-9 Q- I — i
1w 2w Iw 4w 1w 2w Iw 4w

@—@ : SFe-C diets,

Experimental bperiod( week )

Fig. 1. Effect of fiber on total fecal Fe excretion during the experimental period

O----O : DFe~C diets, A——A :SFe-5%diets M- —M SFe-109 diets,

(Fiber 2.5% ) ( Fiber 2.5%) ( Fiber 5% (Fiber 109% )
Fe 66ppm Fe 6ppm Fe 66ppm ) Fe 66ppm

Agar diets Cellulose diets Fe contents
ug/ 100mi (ug/100mi}
- 500 400 390 200 100 100 200 300 400 500

100

Fig. 2.

50
Transferrin saturation (%)

Effect of fiber on Serum—Fe, TIBC, Transferrin saturation in rats. ; . TIBC, ot s
Serum - Fe, : Transferrin saturation. Data are given mean+-SD. Values in the same
experimental period not sharing superscripts are significantly different at P 0.05 by Tukey’s
test without DFe - C value.
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34.48+0.27
81.324-8.34
33.72+0.91

DFe-C
88.90+0.59

SFe-109,
11.20+0.24

Agar diets

SFe-5%
12.604-0.74

60.07+0.94 d 35.984+1.09b 36.10+0.70 b

42.084-0.680b 40.104-0.88a 39.95+0.38 a

12.90+0.16

SFe-C
521.21+1190 ¢ 461.13+4.29b 197.30+10.70a 249.50+ 28.86

311.11+461 e 165.30+4.19¢ 71.24+242 a

+1.75

DFe-C
6.50+ 0.03

+250 b 8136

SFe-10%
+0.04a 36.631+0.45 a 31.10+ 0.22
12.0340.78

Cellulose diets
SFe -5%
+1.23 d 182.33+4.31 c 104.12

SFe-C

61.37+3.91 d 39.02t0.94c 21.43+0.65 a 34.31+0.29

12.58 4 0.12N.S2'12.634-0.93

40.95+-0.29 a' 3850
441.47+29.30 b 467.6815.36 b 530.30+14.52c 236.87+ 1.26

Table 4. Effect of dietary fiber on Ht, Hb, Serum~Fe, TIBC and transferrin saturation in rat
252.69

Capacity, ug/100ml

Transferrin Saturation, %

Hemoglobin, g/100ml
Serum-Fe, ug/100ml

Total iron-binding

Hematocrit, %

—ELR e RIETF —

A8 Mol N2 & $4g Bouh?® cellulose, Ager
SFe -C £ 9 Transferrin saturationo] 61.37%$} 60.07
% <t vks), SFe-10% ¥ A% 21.43% & 36.01% =
YA Agtsio] DFe o £ oj23 B F, fiber 5
%, 10% 257} A FeAAFSAE EAth

4) 74, A%, w9 Fe @

DFe--C 23 SFe-CF3te) viRdME FefrEold
HgFE 7, A% AW Fe F=7t Fis AW,
Table 5949} Zo] A groupZte] HEoAE Agar
10%3to], Zt, HlZoM foHo 2 F7td &FHF L
1o Serum-Fer} 748 Rype e @48 Ug
Wk olgd 4¥AFE AA, ¥AFUW Transferrin
saturation o] fiber #% 2] F7tof Wa} Rolx AE 1
H@ i fiber 7} Fe o] &4 g AAA S2Fe7t
HE o2 B glov, 457 4¥7IneE @
371& oj2i$o M, Conrad 9] 0|84V A
99, casein 4 o] ( Ay 4le] ) 7} erythropoiesis®] &
Ay A2 E 2%ste] Hb ¥ A3} Transferrin saturat-
jong Agstd ARFH o2 7te Fe F4E F2INA
€ 754l e Ao E Bolzth o]z gRleE
fiber 7} Serum-Fe 9] Transferrin binding Fe & %
& N7 o2ZR A% Fed o8& AN UALE 4
2y,

B AYPXE BA fiber 8 A} &34 Fe FHuj4d
AL A8 Enz stgEY Methylcellulose o 2}8
Zn F28o| carboxylatond] &8 F713ivte Land
o] w4 oA carboxyl 7]7} ion-exchangez3o]
A hydroxyl group 3} #AHE 715§ 32 USE <
2= glomn, acidic sugar group( mannuronic arcir* or
glucuronic acid) & zt& fiberi cation - binding
capacity 9] 7]%e] & AoE zopxn, E 4%
Agar T3 agarose ( 8- 6~galactoze) &} agaropectin
{ galactose agarose 9] sulfate —ester group %t glucu-
ronic acid) &2 TFA}E) o] neutral polysaccharides A}
ool A9 5~10% HESL S-SZEFe] 27} ion &
FAs F5E Asjehs R0 Holy g

= 3, hydroxyl group ¢} 72 ion- exchange
group o} BHZ YAY o] §BIIFE Fe & FY3H
( Unavailable iron),

£5), polysaccharides gel o). A Aol 2§ &7
x9 uEo|H Y ZaFGol dojuin,

A A, Gel filtration © 2 Q)3le t1FFeo 713U
ol RPN B4 FH

1) Values with different alphabet within the horizontal row except DF-C value were significantly different at P{0.05 by Tukey’s test.

2) Not significant.
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Table b. Effect of dietary fiber on the levels of iron in liver, kidney and spleen in rat

{mg/kg)

Group Cellulose diets

Agar diets

Ingre dients SFe -C

SFe~5% SFe-10% DFe-C = SFe-C

SFe —59, SFe~10% DFe~C

Liver ~Fe
Kidney —Fe
Spleen~Fe

3.09+0.19% &’2.41+0.15a 3.06+0.48 2 0.88+ 0.29 2.59+40.18a 3.02+0.44a 4.78+028 b 1.23+0.09
2.18+013N.S?145+0.17 2.19+0.07 0.75+0.17 2364027 1.85+0.16 235+0.15 0.44-+0.13
1.88+0.14 a 1.96+4-0.15a 1.74+0.112a 1.59+ 0.07 1.75+0.78a 1.6340.16 2 2.304-0.14b 1.15+0.08

# Mean+S.D.

1) Values within the horizontal row except DFe—C value were not by the same letter different at P{0.05 by

Tukey’s test.
2) Not significant at P{0.05 level by Tukey’s test.

A, F(gut) o T B o2 4stedny g
THEHE WATNAY AES B Hordy A
B ETE Ao,

oA A, WA T2 BH)E ( endogeneous mineral
secretion) o] $F3 7t JuFAL & FHetE mi-
crobial cell mass7} gut wall secretion] &AF =
2. 502 s4sdag

9 4 M

1) 3577 fiber §%o] 2718 5% A3 100g B
A2AHF, MREE] ST 435 SFe-10%
o] Fo)H oz Zad g, Agar FHU cellulose
T 4ZAHN FL& oty DFe-CFL SFe-C
zol Hs] HFFFo) 60g o) mEH UL, A2
2, AIREEY Aste dPHo] 175 EFY 3
R4 o] Uesit

2)45F5¢Y ¥F(g/100g bw. ) F ¥, xFo|Fe
HAZL fiber TFol FNEFE AL Frletded,
Agar SFe-10% 2] Feuid Zo] cellulose SFe-10
% TR A3 Fl Ao

3) YAzAl)N Hbsh Het & fiber o] 27he
45 a8 got, DFe-C#9 By o 0=
29k om, Serum-Fe = SFe-Co) u)3) fiber gt
o] Z/NESFE golHo g ZHAs Yx, Transferrin
saturation% = cellulose, Agar SFe-10% 7 ZE7}
DFe-C2xth 24 $& A2 272K QA Fe
ZH4del o=

4) ZAY Fe g2 DFe-C o) SFe~-C7HT 7+
ABW FesErt ztadQn, fiber o] Z71E5E
Z, HZ e Fegze Frtstflont, Agar SFe-10%
& A3us Zo|rt AU

AWta o 2 SFe-agar 0] SFe-celluloseZHr} &
o] Fevjda, @3 Transferrin saturation %7 Fe
o] & &5 HAAEI & AL fiber & sl5e] fiber
o BF Fe 3y, Fe§ozn Buoiis ¥ w2
A =9HR] g8 219U pH &% E e AY=A Fe
s} fiber o] AT AAAA, e FFae FEAA o
$5 9529 7ldEd] B} OE + Y Ao
Az=o] Aty =, AA| fiber o A} fiber T 2
&, NND.F,, ADF., water —soluble —fiber, water—
insobuble ~fiber ¢ AT} YFHo2 YNY 4 ¢
o9, £3], Serum-Fe 9} TIBC7} species, 8 )
HA)3b, divrnal rhythm®® o] ©d} g So)4e 2
d ASS Telstd T¥e ZAolA T4 fiber 9
4717 € A7 wad T AsHNew $n
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