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0% 20% 40% 60% 80% 100%
Percent of Total (%)
) 4 BECEEREOARBASER

WETRENE> ARBICHE L, (%)
AL Zn Cu Mn Cr Mo Se Co Al
0 32.4 37.7 42.6 21.4 51.2 7.7 0.7 8.8
e e} 2.0 4.5 2.7 3.5 0.3 0.7 0.0 2.4
R 0.0 0.1 0.0 1.4 0.0 0.0 0.0 0.1
BT 0.8 1.2 1.4 2.3 1.4 0.2 0.0 6.7
fESE 1.7 1.9 0.8 1.9 1.3 0.4 1.2 0.2
5% 7.6 10.3 12.4 6.8 13.9 1.9 13.2 5.4
N 15.0 12.0 2.0 13.2 4.8 55.5 42.9 17.9
L] 13.2 6.3 0.4 10.2 3.0 7.7 0.1 2.2
gp 6.4 1.3 0.3 5.0 1.6 17.7 0.0 1.5
.38 5.3 0.6 0.2 7.2 3.8 4.1 0.0 5.7
aEe e 10.9 14.4 13.4 16.3 9.5 2.0 29.9 16.6
P 0.9 5.5 3.7 4.5 0.5 0.6 0.2 1.6
Y 0.5 0.5 1.1 2.0 0.3 0.3 10.4 19.5
-7 o) 0.4 0.8 15.4 1.3 0.4 0.1 2.1 8.0
EilE e 0.9 1.8 2.3 0.8 6.7 0.7 0.0 2.3
TS b 1.9 1.1 1.3 2.3 1.3 0.6 0.0 1.1
wmoE 100 100 100 100 100 100 100 100
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Mo CITBEWFHEO AR FOERNEHEME &
LCEFEMBOR150ug ERELTE D, T
Biego 237 5 VA ANDERE®275 ug S WE L
T 519, KPR CILEH298.92 ug & FM S0
2 R VEWETY 5 v A ADEREE T
Bole, BEAYOEVPHBEEYWmLLTED,
MR LR ERE Y LA - 7c#H1381.6% b H -
Teo D& A Mo DBRFEIIHEINTED
T, AT HERES CORET W EBbh b
2%, SEHE LREREC O T OERFSNE
Thb, FLARBOFTCRECERT LEEEXD
Mo &F BITATFR TRV EHAR D OfEI166 ug/
100g TH Y, FM ST ug/100g EHWELTH
honis h DENBD B, BEREOE L Z OfF
AT 3F 2 bhb, SBREACARES
FE5EMTHCEREERD,

Cr vXithild 1O A A Lt T40 ug, N HO2
31ug EHAEL, HETILREADERE Y An-
derson B A B DOFH33 ug, BALHD
25 ug WA LT\ B, ¥ 7 Biego H19 M7
5 VANT, Bug EHEL OB, KRR TIT
CrEREOFHITI65ug TRIED 75 VAN
DRI e 13 & A EDENTERL I
LT Y FCHA EREREY LEb o oFiT
92%THh olz, Cr DBMEMZ 5mg/I kD
FHEIK TR EBD L WbhTWb Y, KiFRTcE
B CiEiMEx o L Bbh s,

Co TiX Yamagata 522 D10 A O FE C©35.7 ug
EHERD D, RAOH2/31111~28 ug d Co
FEABRLTCVWS ERBIRTW5, Tk
Biego HNL7 5 Vv AANTOug EMELTW5B,
APFFETI23.29 ug & e H DI WIEBIREBE A E H
Ehic, 1O CokkFs 1 HEREOSTK
Dh bbb X5 Ik D82% M 6 ug KT 0
ug DIBEAI38E b Dotz i kB b0 LA
bbb, KPR CHAWIERSDSHF — 2911
BEAEDORMTEERNOTH-Tc, FHLD
BEAEDRMBTColBRTE otz b
H18 LT D, Yamagata b OfEE DEIZDOUL
THRRAVRETH S,

AL DWW TR EO R A SO HIEIE 8~
9mg, BALHEOPHERE7mg®, 1207
02.5~6.3 mg®®, HEOD 9~12 mg?, A Y= —
F D3m0 n Y& OWMENRD B, HRT

SRR 124E9 B15H

1% Siraishi 5 0D4.0 mg 3B LHBETH D, A
72 COFIER 14,84 mg C H A OB
WL D, RS S L BERADRYI LD
BIULrhiE L%k #EEsh s,

AT TR KB TTRERE B
Ml (£33, b B cHETROBRE
Y5 &, B o/90% DBRE T
N AFERENFE L W5 L Bbh s,
=R F BB LB 084% TH b, il
DPERI BB EELONS, FRPC LS LHE
TERIL AN ORI ER AR L, & O
AL AR ESEA L, BBk R 5o iy
ChiFEhindinh, FEROBNELE LT
LIGHICH B 70 Zn, Cr B OERARE N RA X
NbH, BTIIHLL TRV, 5EADISEE T
O Zn OEBRENEB L h 5T, Fho10~198%
% Zn, Cu, Cr, Mo; Se, Al DIERNE L, AHE
DIIMPHERIGROMENEZ Db, FTLH
PEIZ Zn, Cr, Se &\ o B R R BIE L
TROERD L H bz, 50RE TIIATED
ENEN LD - Teh, TOBEH VTR T
b5,

2. BHETREIAMEOBE

WEILROERARRE R, REER L REET 51
EED LS I BRHLER L 50 B LI
THLERED, £ CRAHHIEERVEIEL
e (B, BETRD > L ERERLD P
Horiguchi 52 2% Zn, Mn, Cu D& HEEHIF LK
FHRELCWD, ZhbOHETIT Zn 2B
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DIETARY INTAKE OF TRACE ELEMENTS IN THE GENERAL
POPULATION, ESTIMATED FROM A REGIONAL NUTRITIONAL
SURVEY, AND COMPARISON WITH RECOMMENDED DIETARY

ALLOWANCES AND TOLERABLE UPPER INTAKE LEVELS

Yuzuru OTSUEA*, Saiko ISOMOTO?*, Hiroshi NODA®*!

Key words: Zinc, Copper, Manganese, Selenium, Molybdenum, Tolerable upper intake level

Objectives Dietary intake by the general population of trace elements related to human health is not well
known. Therefore, values for zinc, copper, manganese, chromium, selenium, molybdenum, cobalt and
aluminum were estimated from food intake data from the 1993 Tottori Prefecture Nutritional Survey. For
each element, consumption by the individual person was compared to the recommended dietary allowance
(RDA) and the tolerable upper intake level (UL).

Methods Daily intake of trace elements by individuals was calculated from food intake data of 1993 Tot-
tori Prefecture Nutrition Survey by computer program written by visual C+ + using the trace element
food table published by Suzuki (1993) and compared with RDA and UL values.

Results 1. The percentage of people whose intake of zinc was lower than the RDA was 72.0%. Those
for copper and manganese were 69.8% and 39.2 94, respectively. Persons aged over 60 years consumed
less of those trace elements,

9. Few people had a chromium intake lower than the RDA. The same was the case for molybde-
num and selenium. However, 9.29 of people had on intake of chromium in excess of the UL, and for man-
ganese, molybdenum and selenium the figures were 0.7 %, 81.6% and 9.6%, respectively.

3. The major sources of the trace elements were cereals, fish, meats, vegetables and beans.
Conclusions It is necessary to investigate the reason for the low intake of zinc, copper and manganese. It
is also to be recommended that food tables for trace elements be produced to feel compliance with the RDA

and UL for trace elements.

* Tottori University, Faculty of Education and Regional Science
2% Chubu Health Center, Tottori
3% Department of Health and Welfare, Tottori Prefecture Government
t Present Address; Ministry of the Environment, Government of Japan
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