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Effect of Dietary Fiber on Mineral Bioavailability

Myeon Choe
Department of Animal Products Science, College of Animal Science,
Kangweon National University, Chuncheon 200-701, Korea

ABSTRACT—Amoung the nutrients of biological importance, minerals are of particular interest in
human natrition because the range of adequate intake is so narrow. As the results of a series
of interaction experiments between dietary fiber sources and minerals, there are many inconsistencies
in the experimental data regarding the effect of dietary fibers on mineral bioavailability. The mecha-
nism ‘by which dietary fiber might influence mineal absorption is related to its physicochemical
properties. These properties involve the ability of dietary fiber to 1) act as a weak cation exchanger,
2) decrease transit time, 3) dilute mineral concentration by increasing fecal bulk and 4) resist
digestion in the large bowel. Regardless of the large number of human and animal studies available,
a careful review of these publications dose not provide the answer as to whether the adverse effect
of dietary fibers on mineral absorption is the fiber itself or some associated dietary factors (e.g.
phytate, oxalate, ascorbate, citrate and protein, mineral-mineral interaction, etc.) that are responsible
for this action. As a resuit of the complexity of interaction that may take place between minerals,
dietary fiber, and other component of food; it becomes very difficult to blame fiber alone as a
negative factor of mineral nutrition. We absolutely need more research with advanced tools rather

than metabolic balance study.
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(7o} Z(guar gum), 712 F(locust bean
gum)), 18] ) 2 F(7tek7]Hcarrageenan), b3

AHF(alginates)),
A2 7 (gellan
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Table 1. Essential and toxic minerals along with their highest recommended dietary allowances (RDA), estimated

safe and adequate dialy dietary intake (ESI)

RDA? ESI? No exact Toxic
mg/day mg/day requirement/intake
Ca 1,200 Na 1100~3300 Ni AbY
P 1,200 K 1875~5625 AbY Hg
Mg 400 Cl 170~5100 Co® Cd
Fe 15 Cu 1.5~3.0 Si Pb
Zn 15 Mn 2.0~5.0 Sn
1 0.15 F 1.5~4.0 A
Se 0.070 Cr 0.05~0.2 B
Mo 0.075~0.250

“'National Academy of Science 1989.

»Essential in only trace amounts but toxic in higher amounts.

“Essential as a components of vitamin By,
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Table 2. Factors affecting nutrient bioavailability

1. Extrinstic® Intrinsic
A. Macronutrients a. Age
1. Carbohydrates b. Sex
2. Protein ¢. Health status
3. Fat d. Nutritional status
e. Stress

B. Micronutrients
1. Vitamins
2. Minerals
C. Other dietary components
1. Tannins
2. Dietary fiber
3. Maillard products
4. Phytic acid
5. Ascorbic acid

“Dietary in origin.
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Table 3. Approximate dietary mineral absorption by
humans

Mineral (Element) Absorption (%)

Ca 30~50
P 70~80
Mg 25~50
Na 100
K 100
Cl 100
Fe 1~5 Nonheme; 10~20 Heme
Zn 20~40
Cu 25~35
Se 50~70
F 100
Mn 2~15
Cr <1
Mo 25~80
I 100
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Table 4. Physiological or biochemical parameters dependent on minerals and common indicied used to determine
nutrition status or nutrient bioavailability of these minerals in animals and humans

Mineral Physiological or biochemical functions Index
Ca Bone growth/metabolism Bone density
Mg Neuromuscular transmission Serum Mg
Fe Hemoglobin for oxygen transport Serum ferritin
Zn Growth/RNA polymerase activity Serum Zn
Cu Decomposition of superoxide free radicals: Serum Cu
Collagen and elastin crosslinking
Se Removal of hydrogen peroxide and other Erythrocyte glutathione

free hydroperoxides

Peroxidase activity
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FAAE Tl Agdy
Aol Al ojulgh & ]i]tﬂ“" o7l s 2t
297ke) 1070 AJ7 |12t Fo1d AW A E " S
ZAskdct. ol 5] oA AIH | of 50%7t el
ARE 339 ez Aarslgdch AR}
ARk Aol 2 e AHY o 1
219¢g, Bazari & AT wf 297g3 340go5
259} o] Agel Axh= Bazari W& AT
o] Ca, P, Mg, Zn”} negative balanced ¥.9{ .
Azt F9 H3S FAsEL Adch

Tt o] A3 2 FAe 4 olF il
A4-E FARe A Aojdf AFFel
Fmel A$ 19 20.7g3 34.0golxled elEel
AH2EE Alol A FA) AHdAI A (acid deter-
gent method)& FE&FAHF2e dAv|dIRLE
HAEstA Fdvke 48 44T o 9] A9 1d
40 g, Bazari Wl 75 19 60~70g2] HeolH#E
ARE AHYPL Aoy vk FHAZE A3
e A A AR HEkr] SeA
A et Aedas SAdshe FATEHS
AHgdicke Aeldh AEHog FAFHPE A
¥ At ddaTe Yoished AHgs] e
gL Frol vAlE Aol ¥R AT
shedl® AMgEo] goh aed FAFEYLE 9
Foed ARE Hdee Wi BAE 7S
F ol Zlolch A e FAFHY S AT AT
Avhe $7)1ade e wstehs ®ela] Aol
A Ao] ojake Zioly A 2w vIEwd 5

=

jal

%g 4 ok Table 4°ﬂ’ = °'14M '—S’Xﬂlﬂ 2
%Xéﬂ Fo1a odokitelE SXsbrl Hs ol
S5 A RES gl o) E

s ARl e 4" S ool s
o

.”1

2
AEEE AR
!

o}
27) 4o ool 5
UASAEE ol Abstols] Wgel AEg &

9

e Agupye

dopgele HAY ol B8 Aol ol e
g $o140 AL WRE FHY ¢ oAb

2o} A f-9] £ AW Rl v] R o Shofl 3
% oAl A& AR oAb

+ Sandstead %% o) HslFcl AFHAPA
A5 7o) 26 g2) wheat bran, corn bran, %
A, Az AR s dx GEE 52 25
AARE o o} y|7he oF 4~8/1 U7k of vt ¢
Aol A FAbR F714-& 24(Ca), AP), nlavllE
Mg), otad(Zn), *+=l(Cwset H(Fe)elsledl o

O

The Korean Journal of Food Hygrene, Vol 7. No. 4



Effect of Dietary Fiber on Mineral Broavailability S69
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Table 5. Recommended calcium phosphorous, Mag-
nesium, Iron, Copper, Zinc and Manganese
requirements for the rate and: threshold va-

lues
Element AIN-76"  NAS-NRC" Threshold”
(4 =)
ug/100 g diet
Calcium 5,200.0 5,000.0 3.640°
Phosphorous  4,000.0 4,000.0 2,800
Magnesium 500.0 400.0 3500
Iron 350 350 22.0~25.04%
Copper 6.0 5.0 2.0~3.0¢
Zinc 30.0 12.0 9.~11.0¢
Manganese 54.0 50.0 3.0~4.0Y

“J. Nutr,, 107, 1340-1348 (1977).

»National Research. 1972. Nutrient Requirements of
Laboratory Animals. No. 10. Washington, D.C.
“Exact threshold not determined, but 70% of the
amount recommended by the American nstitute of
nutrition (AIN-76) Provided by the salt mixture.

P Estimated minimum amount or range of each ele-
ment to sustain optimum growth and maintenance
in the growing rat.
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Table 6. Radionuclides uses to assess the effects of
dietary fibre on mineral retention

Radionuclide  Source t 1/2 days Energy (keV)
Se-75 Se-74 119.8 264.65
Mn-54 Fe-54 3125 834.84
Fe-59 Fe-58 445 1099.25
Zn-65 Zn-64 243.9 1115.55
Ca-47 Ca-46 45 1296.8

Table 7. Possible mechanism by which mineral abso-
rption and metabolism could be affected by
dietary compouents

Mineral Intake
Speciatton/Chemical Form
Solubility

Site of Absorption
Mechanism of Absorption
Interactions Among Minerals
Transport

Nutrient Status of the Host
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Anst o7)o] 149 C}E HUFL TAZ % o
Ao 7t $714 Fhol e mlA 4+ ale
"%gale ohd 2 2k

Table 364 Mojx|$o] Bl 7142} F4-E
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