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Topics on Essential Trace Elements for Human Beings.

Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

1. Definition and identification of essential trace elements. The essential trace
elements can be defined as the element essential in the diet of human beings less than
100 mg per day and their role are proved by following three kinds of methods. 1) De-
ficiency symptom's are detected in animals raised on diet which is deficient in specific
element. 2) The element is a component of important substances, i.e. enzymes,
vitamins or hormons. 3) Deficiency disease of the trace elements is observed in human
being.

2. Deficiency disease in humans. Iron: sideropenic anemia, iodine: goiter, fluoride:
dental caries, cobalt: pernicious anemia, zinc: acrodermatitis enteropathica, copper:
Menke’s kinky hair syndrome.

3.  Daily intake‘ of trace elements for Japanese. Dietary survey was carried out on
various groups of Japanese and daily intake of trace elements were calculated from the
food tables presented in literatures.

4.  Physiological and toxicological levels of essential trace elements. At a physiologi-
cal level, trace element has biological action. With further increasing doses the elemént

express its pharmacological action. At still higher dose this is followed by the appear-
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ance of toxicity. It is important to clarify the biological, pharmacological and toxico-
logical levels of each trace element. R

5. Current topics in essential frace elements Trace elements in food is lost during
food processing and refining practices. The modern day food tend to deficieht in trace
elements. New medical technics, e.g. artificial kidney, intravenous feeding etc., may
induce deficiency or poisoning of trace element in patients if attention is not paied

on the trace elements.
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" Table 1. Characteristics of trace elements

Amounts in Estimated A?;j?:lze()f Main Deficiency substance
Elements| human body | requirements RO Deseases which contains
(estimated) sources .
(mg) mg/day me/d in Humans elements
g/day
Mg 25,000 300 250 cereals
Fe 4,500 - 10 11 cereals - vegetables hemoglobin
Zn 2,000 10 15 cereals - beverages hormone- enzyme
Mn 15 2 5 cereals enzyme
Cu 80 2 3 cereals enzyme
1 15 0.1 1.5 algae + hormone
fishes and shellfishes
Se A 13 0.1 0.2 cereals enzyme
3 water
F 2,600 1 25 | fishes and shellfishes
Si 2,300 10 10 vegetables - water
Cr 1.5 0.05 0.06 cereals
Sn 6 1 ? cereals ,
Co 1.5 *(0.0001 0.3 fishes and shellfishes + vitamin
Mo 9 0.1 0.15 cereals enzyme
\" 18 0.1 0.15 milks - vegetables
Ni 10 0.1 0.2 cereals - pulses
As 18 ? 0.1 fishes and shellfishes
fishes and shellfishes
0
Pb 120 ? 0.15 cereals
Al 61 4.5 vegetables
Cd 50 0.07 cereals
cereals
He. 13 004 | fishes and shellfishes

* as vitamin B,,.
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Table 2. Mineral contents in yarious Japanese food (mg/day)
Food’ ~ Urban area Urban area Rural area
Element (processed foods) (home-cooked) (home-cooked)
Na 4541 5014 5584
K 1865 2151 2348
P 1210 1562 1317
Ca 630 1426 505
Mg 206 249 292
Fe 11.7 18.6 10.9
©Zn 13.8 19.2 11.9
Si 21.5 13.1 19.9
Mn 8.4 4.7 3.0
Cu 2.8 3.1 1.4
Al 3.2 2.4 2.
Sr 2.1 1.6 1.2
B 0.52 0.64 0.74
Ba 0.27 0.29 0.22
Ti 0.26 0.23 0.23
Pb 0.12 0.15 0.15
v 0.14 0.11 0.11
Ni 0.06 0.07 0.11
mg/day
20 10 0
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Fig. 1. Sources of zinc (per capita per day)


Administrator
長方形


‘ mg/day
20 10 0

vegetables —— ' milks
pulses — - eges
fishes and shellfishes meats
others !_
! beverages female
cereals students
<
\\ \\\ \\\\\ \\\ \\ \\\ \\\
[N NN ~ ~ o
\ \ \ N N N N \\ ~ -
\ \ N \ \\ ~ ~ ~
oy \\ N NN S ~a
N\ ‘\ ~
male
meats cereals students
) \ | Le L
others 1 g2gs rages
fishes and shellﬁshesx l—milks beverag
pulses vegetables

» Fig. 2. Sources of zinc for university students (per capita per day)
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Table 3. Amounts of trace elements in brown rice, white rice, wheat and bread

Fe 7in Cu Mn Mo
mg/1009 mg/100¢ mg/ 1004 mg/100¢ £74/100¢
brown rice 1.1 3.0 0.33 1.8 C 41
white rice 0.5 1.6 0.21 0.49 24
Cu Mn Co Mo
mg/100¢ mg/100¢ 1g/g #4/100¢
wheat 0.52 2.2 50 37
bread 0.10 0.16 11 16
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BIRAKIC LV RE L BRTED Lo > T 5, TERBMPLHIRREELTR> TS
BEICEER, WEALORERAFE Lz, ZhER S T ik b Iic iR 722 £ O oo
ENERMER TR > e dIC A LIRZIETH D Z L - T

BRA 7 Y OB R BEICEALERSMTb 5, MEHORE, KRR E OREREIR
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