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Assessment of Zinc Requirement for Human

}Jin-Sook Yoon

Dept. Food and Nutrition, Keimyung University, Taegu 705- 701, Korea

Abstract

The dietary requirement for zinc to maintain optimally the various metabolic and physioiogical functions is
stifl under study. Human beings adapt to reductions in zinc intake by reducing the rate of growth or zinc excre-
tion, Reductions in dietary zinc beyond the capacity to maintain homeostasis lead to utilization of zinc from an
exchangeable pool. Loss of a small, critical amount of zinc from this pool leads to both biochemical and clinical
signs of zinc deficiency. Zinc requirements have been assessed by balance studies and factorial method. As tissue
zinc status influences endogenous losses and the dietary needs, individuals in good status may require higher
amounts of zinc than those in poor status. While plasma zinc is insensitive to reductions in dietary zinc, it is
regarded as a valid, useful indicator of the exchangeable pool of zinc. Plasma metallothionein concentrations
may prove useful for identifying poor zinc status. it has been suggested that functional end point measurement is
the new direction for zinc requirement. However, determination-of the functional response to a marginal zinc
intake is difficult because of the lack of a specific, sensitive indicator of zinc status. Presently, no good method

for assessment of human zinc requirements exists.
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Table 1. Zinc distribution in the body™

Tissue Proportion of total body zinc (Percent!
Muscle 60
Bone 29
Liver 2
Castrointestinal tract 1
Skin 1
Kidney 1
Brain 1
Lung 1
Prostate 1
Other organs <1

Table 2. Functions of zinc

Enzyme functions and strugture
Protein and nucleic acid metaboiism
Lipid and carbohydrate metabolism
Interactions with hormones

Support of immune system
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Fig. 1. Diagrammatic representation of the over-all processes
of zinc absorption and gastrointestinal (Gl} secretion.
D : Dietary intake of Zn, A © absorbed Zn, $ : Gi secr-
etion of Zn, U ¢ urinary output of Zn, F : fecal output
of Zn™,
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Steps in Dietary Zinc Deficiency
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Fig. 2. A fow-chart depicting steps in the development of
miid and severe zinc deficiency™,
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Table 3. Zinc cost of pregnancy™
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Table 4. Urinary and fecal zinc excretion and zinc absorp-
tion when 5.5mg zinc is fed per day*”

Tissue Zinc content (mg)

. _ Fractional Zn  Total Zn
Felus 378 Time Urine Feces absorption  absorption
Uterus 24.3
Placenta 6.5 —— mg/day —— Y% mg/day
Blood 6.3 initial day 0.50+0.17*145+1.9 247%2.2 4.1+£0.9
Mammary tissue 5.3 Days 10~12 0.5320.1¢ 4.2x1.1 52.6x4.4* 26:0.6
Amniotic fluid 0.5 Days 49~54 0.53+0.15 4.5x0.9 48.9x2.8"* 2.7x0.4
Total added zine 100.7 * Mean +standard deviation

Total zing in adult human  1500~2500mg

** pMeasured day 13 after the diet change
*** Measured day 42 after the diet change
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Table 5. Urinary and fecal response to a 0.3mg daily intake

of zine™

Time Urine Feces
Basal* 0.45+0.27*= 10.5+2.9
Week 1 0.4610.37 4.5+6.1
Weelk 2 0.38+0.30 1.4x1.4
Week 3 0.31+0.29 0.7+0.3
Last week of depletion**  0.17+0.21 0.5+0.2

* Basal diet provided 15mg zinc per day
** Mean standard deviation
*** Last week of depletion was week 4, 5, 6, or 9 for the six
men studied
Depletion was discontinued when plasma zinc dropped
below 70pg /d!
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Table 6. Indices of zinc status”

Tissue or fluid Normal High

Serum
Red blood cells
White klood cells

65~ 140 pg/dl
40 ~ 44 pg/ g hemoglobin
80~ 130 ug/ 10" cells

Saliva (Parotid) 23~ 79nglg
Sweat 0.55 ~1.75 mg/1
Skin 10~ 80ug/g
Nails 100 ~ 400 pg/g
Hair 100 ~ 250 ug/g

24-hour urine 230 ~ 600 g/
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