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Evaluation of mineral contents in homemade baby foods preparéd for
infants and toddlers living in an urban area of Hy6go Prefecture

Munehiro Yosuina, Takuya Masupa, Ken-ya Taxanasui, Kenji Fukunaca
Laboratory of Food and Nutrition Sciences, Faculty of Chemistry, Materials and Bioengineering, Kansai University

Summary

Twenty-five duplicate diet samples of homemade baby foods prepared for infants and toddlers aged 8 to 16 months
were collected from their mothers living in an urban area of Hydgo Prefecture in Japan and their mineral (sodium, potas-
sium, calcium, magnesium, phosphorus, iron, zinc, copper, manganese, iodine, selenium, chromium and molybdenum) con-
tents were determined. Mineral contents obtained were expressed as values per 1000 kcal and compared with the ade-
quate intake (AI) for infants aged 6 to 11 months or the estimated average requirement (EAR) for toddlers aged 1 to 2
years described in Dietary Reference Intakes for Japanese, 2010 (DRL]).

All mineral contents in the homemade baby foods were almost met the reference values in DRI-J. In particular, con-
tents of magnesium, phosphorus, manganese, selenium, chromium and molybdenum in baby foods prepared for 6 to 11
months babies were markedly higher than the Al Iodine contents in the baby foods were remarkably varied from near
0 to more than 1000 pg/1000 kcal. These results indicate that 1) mineral contents in the homemade baby foods collected
fell within the suitable range, 2) intakes of magnesium, phosphorus, manganese, selenium, chromium and molybdenum in-
crease with the progress of weaning, and 3) an intermittent high iodine intake is important to satisfy the iodine require-
ment in infants and toddlers.
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Table 1 Estimated intake of energy, protein and lipid from baby foods in subjects

Mean values in a nationwide survey”

a o L a)
oy Sex e Pt (aemyw) | Eneray Protein Lipid
(kcal) (g (energy %)

8 Male (n=6) 129 £59 59+ 44 84 =45 252 95 187
Female (n=1) 93 46 132 (n=197)

9-11 Male (n=4) 321 =80 126 + 28 7936 450 170 210
Female (n=5) 231 =85 74 %40 8057 (n=576)

12-16 Male (n=4) 606 = 219 22579 135+ 69 704 24.8 224
Female (n=5) 623 = 168 212 %50 142+31 (n=568)

? Values are means = SD.

" Values are quoted from the report by Nakano et al®; values of infants aged 9-11 months are mean of 9, 10 and 11 months; values of toddlers aged

12-16 months are mean of 12, 13-14, and 15-16 months.
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Table 2 Mineral contents in homemade baby foods consumed by subjects

Contents in baby food ?

DRIJ”

Aged 8 fo 11 Aged 12 1016 Alfor9tg11  BAR for Lto2

(0=16) 0=9) months' years
Energy (kcal/d) 206 + 106 615 = 179" 675 950
Protein (g/kcal) 381125 35937 37.0 154
Total lipid (energy% ) 85+45 139 = 45" 40 20~ 30
Minerals
Salt (/1000 kcal) 27=15 2607 22 <429
Potassium (g/1000 kcal) 1274 = 400 1195 = 318 1037 8957
Calcium (mg/1000 kcal) 435 = 227 329 121 370 368
Magnesium (mg/1000 kcal) 189 =52 178 =53 89 63
Phosphorus (mg/1000 kcal) 625 = 221 595 = 46 385 632"
Iron (mg/1000 kcal) 49+21 56+19 529 32
Zinc (mg/1000 kcal) 483+08 48x1.1 44 42
Copper {mg/1000 kcal) 0802 08x02 04 0.2
Manganese (mg/1000 kcal) 21=05 20 =06 07 16?
Todine (ug/1000 kcal) 436 =721 283 +418 193 37
Selenium (ug/1000 kcal) 92+ 31 68 = 11* 22 11
Chromium (ug/1000 kcal) 136 145 15 -
Molybdenum (u1g/1000 kcal) 257 £ 132 194 + 121 4 -

» Values are means * SD. Significant difference was observed between aged 8 to 11 and 12 to 16 months at p<0.05 (), p<0.01 (*) or p<0.001 (***).
B Values are calculated from estimated energy intakes and reference values of protein and mineral in Dietary Reference Intakes for Japanese, 2010 and

expressed as means of values for male and female.
9 Adequate intake for infants aged 6 to 11 months.
9 Estimated average requirement for toddlers aged 1 to 2 years.
9 Tentative dietary goal for preventing life-style related diseases.
7 Adequate intake.
® Estimated average requirement.
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Fig. 1 Estimated iodine intake in consuming each baby food at 950 kcal
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DYRZHB50% A LD 5 EHWTT 2, ZHITH LT RDA RERERPH IR OB A D ST REBHETH 5,
7L 2 EREMMIICEOTEIRINEDY 27 B —EH ETHL, RDAZHITIIAEEETHILITED,
UL RZhEHBASERBEROIV R SRR TIEME TS 2. Lo T [ ZIETERLTELN] L0 IRk
TidAaL BESVWTINT AW BETH5, DG EERTETHASTE, TICERNAEERE LI 500
TRV, FROEETER ORI TREA R ERLTELFE B OBER TS 5,
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AUHHEELRIT, IvRIBEY., LUDBEHICZ<EEThTED. IhbOBIODLOHER TIZE
WAESREE xS, IVERNEFRETIEHFL AV OEEMETHD, WOrDOETRESEICIYRLR
IMUTEBECRE R FHL TS, '

—%. BEOIYRIPRIBFNLEVOEREETSE, NEREREBROFIRBSEET S RIRBRED R+
A<, 772 VRIS o RIBEUA R0 E T L —TEOMIAEL, FRIAE TR0 x5, BRAZETY
ROBRTHLRMEHDREPSERLT B0, ZLOANTIOEIBRILTED, EBRIF Y RICLSFIRE
BREE T ERIDIwenbh 3,

AV REEPEERL T I MERNRELAER TR, FREOIvRBEI—ETHD, 1 HIZH IR
JRCERT 53 Y RIIN 95 ng ERBESN TS, ZThEDHAEOAEEBEEETIE, ROREERIZRADS
Y EDEAR % 95 ng/ H. RDA % EARZ 1.4 #FU72 130 pg/ HEL T3, —4, BKTERETiTbhiz
EBABLLIITIVEDO UL A 1~15 mg/ HELTW3, ZOfEE. 77V hBIUHEICBISHFA»60aY
RIFEHZEFRBEREICEIARAERELEAL NS, LrL, B0 ISIZHRADFEN 27 REEUIZO
ko UL #B6 202 BB T 545, &FE 3 o RICEAFREREETIHNELALRD O EN, 22T b
E O EHERAECIHILEE TTON EERHEORRIIE L D%, IYRO UL 2BRDIEIT 24 TH5 2.2
mg/ HEL T3,

HAAD T RERUIHANICR TEDOTHERTH S, TNEERAD IV REBENICERE CEURAE
ERT520TH5, BAOIVRBERLEEES 0B mg/ HITET S, IERBAEELICEREOIVEIE
H$ 2, ZO20EREAEET mg. T RMAZ L AR mL BEUT 57510 T RDA 28453 0 RIEANHER
TED, HRADIYREIEL, Repa o RHME, BRRERIOS, RAEHERO=E»oHETES,
WOPDWMEERETSE, EHANT 100 ng/ BRI 5 10 mg/ BOEHTEE RS, FHEREIL 1~ 2
mg/ HEFEZoN 3, R FHENENHBRD UL 28155 —A3WHTiEEWeEIohD, ZOXIBIVERK
ERIUCLEDLOTIYRPEIRIS AVEOEHIIRHTSH 520, BT za v RICHT2ECIA, B
REGEEITH B, BXOKEHRAV 7RV DXS 53y RN HEWE 4 EHE TR Z L5 E B
TaHEEbNIS,

KEIDHARDOBEBIEROWENIC B TE, BAEOHAAD I YRIBIMOTIR. B LUHARAIZTYFRER
BEGERR & U-FREBEEE TANE L A BN e EHIRE LT 3RO UL 2 X0RENREIEE TS L
DREPE LD, ZOEE. AR TR 25, MEENERE UCGIRRELD, BEFESEE LTI 5 mg/ H,
FIREESERO ERE LT 10 mg/ HREEPHRIZES EBEbh 3,

3. BVVOREENEELAFTADEL VIERDRRE

XL VIEINEFF /R F R E—E (GPx) BEDYVYEEAELE (SeP) & UTHEKPUIEFEL, HHEE
LT3, Zh6D SeP NTELVIEELS VAF4 Y (See) FrELUTRTFFEFIZHREL. IO Sec £ I%F
BT 3 BENTF FEICHAGAD 20 DREN IR O N T 5B, ZORDE M/ ADRHICZE-T,
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EMIFEET 5 SeP X 25 T TH B Z LML MIZINT NS, YLV BTRETSE SeP DAERKEMET L K4
BIEREENRAE TS, L<IC GPxEHEOETIC L 2B IHNIREE I OIE T I 4 R g E 5 ZE I L,
b M TR B OEE AR T, FEFEIEORFRE LTS AT ERIRIEEEEO v L U RZERREE
L7z D EZ L E L O NTN S, ‘

YV EREN—EHEANTH 358, SeP DASRELORICERNBERIRII TS, L0 EARREIC
i, IV GPx WS v v BEE L OMOBRRSBHIN TV S, =72, FLEE P25 46. & GPx
EHEEINED 3 50 2 THaotvwbhd, ZZ THROERERETIE, RADEL YD EAR #1017 GPx &
DEIFMED 3 5D 2 DA 5% 5 BHE (20 ~ 25 pg/ H) L. RDAX EARIZ 1.2 23R U7 25 ~ 30 pg/ HE
LT3,

LUV OEBEDBIRICDRNE, BADEBIIP» BV AV EED, BN TH, BARELLLVOREIZIDN
TUTEHIZEENTED, LV VERENBR LT 50 ng/ HEKD & hnE, [fitAkE, BehBAllrh»B) X
IB@IEB, LiL, FENE LV EBERES BB L7 50 ng/ HEBATHWAERNTIE. kL ENEBESAR
HEEOBOBRIADLSNE, DD, YL VEHENZDLODTHENELAIIPPB YA BEEEH, BEY
RSV EABRLUTEBA T D05 40, REIDBEFEEDOWET TIL, EIXADVAZEFDEVENS
BlEPS 50 pg/ HEELVYODG ETAEIEEEZILONS,

LUV EEZGURMIBNETSH S, BYLEEYHEERO LV REIEFHEO YLV REDHEL R
%o KEFREIZ L LV RE R OHIE & 5720  KEEANZITHFE TS/ S LIS G LV RES RN,
EHIHARRRBE O S KENARTF 5720, WOV v BELEN, HREEEOLL VERETKEDD
BAE L KEEZ - FURANOKEFEI L->URIERES, LV VEBERED 100 pg/ HISETHOEKE. #F4.
HAR, BN, Av7=70 77VHTh3, BN 7 =7 TEBAREDI A RNEELIA VT
H5%9 50 ng/ BETREIZ ZEMEL, T7VHD—HTRBEETERZDV A0 5 20 ng/ HEEDER TS 5,
BEORKMN A7 =7 DLy DFBFUKETHE T, BAFHERNEL TRV ST YAV P EFIETEZ LR
ERRHDH D ENAS,

DARETHE, LV VERENBBXT 300 ng/ HARAS L 2 BIBERBOREZE/GRICHMT 5 &0 FHEWN
ZIZHETDE, RADEL YD UL % 210 ~ 300 pg/ H&LTWA, LaL, Z0 UL BEIMEETFHOLDOE
BEAYTLD DG EFUERAED, DEDBRAEDLLYD UL IZDGHIABDTH S, MOEBEELELZES
i, MOEE AL OB LY kR ZTEICEZ UL (3 450 pg/ B) ISR Ep3Lhau,

MBAERERIRDOREAEV A N ELTH NS B U L Y O IE BB IE 50 56 250 pg/ HTH5,
EDYTHRCEFTH 20, HEADRE, FERBERSEUCERTEIM L THNE, LV OERESERIC
RN E S I EBA L Th X0,

4. JOLORSENEZELHFAOIOLERORRE

WHREEBEE 7 v MG A2 L RICRAE LR EE S 3l 0 A R5IC ko THE LI, BIUERBHE
HEOAIZ 200 251000 pg/ HO 3 filir v &% #8555 L 2RI EL EAETRE LI LW WEDLOPS
HIEBEERMMELT, 3y v 23BENEH T ERICHERT2 DI E R [RER] LUTRDLITS, sus
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EEUERABEN S TR TORL o8, BRI TouseRE LSO SE» bHR I 3
IULEEDESFRTFR (T2 V) 1S4 VA VERRIEROS 5 Z LR ENz, Lirl, IXBE, 2
DEF L) YOFEREFE [ 70 ZBEOREZTIIRN] LI ERELEY,

sULEFRBEROFNCMA 2 ANVE, SETREDADEBERLTBITIE. ORMICEDOTTRESA KRN
WEHBTETS. ORZIENGHETSE,OLDONREG LB LRSIEMEI TS, DZFMEBMBBL LS, JUEF2
VUDFEREIE, uLELTOBERETETOAEVESIERLTWS, Thabb, EEEREIULRZ LTS
i, 7usMEEAEEENTOEVER 2B 5 A TIREBEREIEZ A 2 L AR TN ELSH 545, FHERMIZ
s LRZ BE R L CIBREEE 2 B L -fld s, Thbb, »DOTTy MBI - REOFRIZ
2aLRZYSMIBY. rasid [HER] TEALS [FE] LUTRBREEFRE LSBT RV CMRTsILd
T3,

BEEEINEREICBITERAD S 0 AFEWD RDA IZHFARRBEDFERIZE & D% 25 ~ 40 pg/ HE T3, H#
REBEEOMNREIN22 T LIZELDIFA RDAD 10 5L ETH 54, 2 0shRBREUHERALEZDD, %
NEPIELUUEH LD M EHREETH S, —f. BREHEETRI/uLO UL #FREL TR, Zhud
3flir AR BEENIBIRTIE AL, BRAE TRIEREN TEL» 272720 Th b, BWERTIE, 3MHirus
ThoTh., FNEMBIIENEL LSICHMTEILPBRINTNE Y, LizdioT BREEE TId O EE
HEMSHERRD 10 B ER DI aLEY T IRV M SEBET B I L EED B I LIZ TR,

BRIEHER A TR 2010 1K MZ7 U 2ERBEOBVARRIIOTARINIARTH D, B, T8, BE ANE
PELEDEBELBERDI R LEEFRBIIEDD TSR, IO, I 6N uLBNELEETSHE, EAR
#I2B2ICTEBH 10 pg/ BIZLAES AN, UL, BREDUERLZ 54755 & RDA 2 LRISEED 7T L
BEEEES Y, FHEEEFIEOT R, SoICMITARMIIILERERENEEL,LE, 7 uL3HERIH
DBETHIVAATOBAEMAEINTES S, Thbb, ZUAIDNTISHOEEED ORET & ELE
AbNB, 7L, BRIZEVT, —ROEF, LD 0 LOBEAREISERTAMEREIREL TR, L
72T, B FEA D DFHEIEE EEEEOKEE DR OTREH- AT FOBRIZ WL WAS, FHEHEE B
WD B A B R LT [BAANZ 2 0 ABHINETH 3] EHIBT LWL SICL T2 &0,

5. EUIJFVOREEREBELHFADTEY I T/ ENDERE

BVTTFVETATE VBLER. Y FVBLEEE. MBS RS 3TEOBRICE O AR
WEDHHER (BT P TV /HRETF) LUTHFET S, BRBRICERICERN S RBESTFAEL. L
RENCHIE A8 2 LEBAERERTZ LS5, B L, BV I/ FVBEARRZEINLDEV T TV EBEBRD
EMRT 220, BV ITT VIEBBEDMEBEIRINLEZZONTE:, LrL, BV I TF VBT ICEBEIC
EENTHED, EEOBEFE AL RITHREERIFIFY O o5, F-ERBYAREARN-BWTYE, TA
KARTAEVERIZE) TFVOBRADRS B0, ) TF VR ZEMOERIZEIIL TR,

1980 ERDOIFUDICHE I WE—DE) 7F VRZOEFIZ. Bro) ks BHBEEIh O, Z0
REGITIE, ERRRLEERRIBEICEMLER (FOhAREESE) 230 eh, 1H 300 pg DEVTFV
BETERPHEL NS, MERFE) 7T VIBEOREEREZITHOITAANA, 300 pg/ B3 #5825 —
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WAD 1 HEREOHF THEILh5, ZOEFICEITZE) T VOMRIEEGRTIELL, HERLLTO
fEHTHAILEAGN TS,

BEERAUETIZ. MRS LITRADE) 75 V0D RDA % 20 ~ 30 ng/ H. UL 28 EBRO T —
ZE&BEIT 450 ~ 600 pg/ HELTWE, BV TFVZAALELDETIRYPAELEOEHICBREIIETh
TW5D, LS OBYEEROT) 7T VERERIDLTITH S, BMETELE) 77 VO TS
579, HRADE) 77 VEREE RDA O 10 I/ 35 150 ~ 350 ng/ HIEL TS, BUREEES
ENBERAFRETH UL ABAZEY 7T VERARTENS 528, LICHBEREI->THEN Y, KED
UL #52000 pg/ BTH5ZL. BRDERTHEORIC UL 21815TY) 77V EREOA ST 3 M EREREE
FRILTCORNILEELL L, BIEORAD UL 30U TEL 1S Lig,
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Is Chromium an Essential Trace Element in Human Nutrition?

Munehiro YOSHIDA

Faculty of Chemistry, Materials and Bioengineering, Kansai University

Abstract It has been recognized that chromium is an essential trace element associated with carbo-
hydrate metabolism, and chromium deficiency causes an impaired glucose tolerance. Recently, however,
Vincent ef al. have reported that chromium is not an essential trace element. In the present report, the
author evaluated the nutritional essentiality of chromium by reviewing several previous reports. In almost
all previous reports, the chromium concentration in the animal feed used was higher than 0.1 pg/g, and it
is difficult to consider that the experimental animals were in a lew-chromium state. In addition, the amount
of chromium administered to the animals for the improvement of glucose tolerance was at a pharmacolog-
ical level, and corresponded to a level that far exceeded the human daily chromium intake (20 to 80 pg/day).
On the other hand, recent research has clearly shown that feeding with a severely low-chromium diet
(0.016 pg/g) does not impair glucose tolerance. The amount of chremium absorbed in humans estimated
from chromium intake (20 to 80 pg/day), chromium absorption rate (1%), and urinary chromium excretion
(<1 pg/day) is less than 1 pg/day, which is much lower than those of other essential trace elements. In addi-
tion, because there is an inconsistency between the chromium concentration in food and chromium intake,
chromium intake seems to be dependent on chromium contamination during food processing and cooking.
It is concluded that there is a high possibility that chromium is not an essential trace element.

Key words: chromium (27 2 &), essentiality (AZ8#E), glucose tolerance (THFERE),
Torula yeast (+ /v S ERE), chromodulin (7 @ €5 2 Y v), chromium intake (7 = AJBEE)
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FADADR, Tihbb [AnoEnititbo st
BEN LD A IcAE L, ARTERRENCERT
BOEEBEE I EMEENC LN L i, ot
THRAN T EBTRAMBREE CRET ] W5 EH
(5) DEEREPHF UMD, D), YROREFK
e bhic®mBiY, FhBRER LleHz v iy
EABEEYRETAILRNSDEI N, ThEF T
T { DGEFEFEFE D single cell protein, T/ HERS 7
nL OBty 2 v 2 BRELELTERTS
fod OBFRICH D AR, i, TEHSOERI L
S BRIEB R T B, #EY X s BRESNE
Bl hi-#ER, BEDE L TOREYEEIARCE
BB X5, DX 5 IRIICE T, FiLs
ATEROUBLAAIN TN N L SEERY € bR
BozvA7BRCERTHZEVREIR, FATEE
BOEBEAYHE—D R v A7 BRE LB TERE)
WERRETHZ LIRSS ERI R,

KE D Schwarz 1k, v PIC b AV SERY X V2B
BeLifblesEz 5 HBOBERNETL S Z LE2BD
foo i, CORFERRMOFEERDRZ THDH EEL,
C—LERTRELLY vy PCRESEBE LR Lo
b, CORAMDON¥ERZC—1ERPLOERL IS LR
Ziz, FOER, FHEXOTFHCIEH T $ /BE
2 3IVERMAZTEIDOERF (factor3) BUETHDZ
EHRRWIE LI (6)s £LTC, factor3 Vv REEh
BIEBRL, 2V VYHIBEEHCE > THEADHET
RTHHTHEERBVERELL (1, ZORERL,
NETCESETREZTEEA TV VEFERELLT
EBH2IbDOTHY, REFOELLEWTIRy 7%
LD EWwbh T3,

Schwarz DILFEBFFEE TH - 72 Mertz 13, £ v v OAA
AR TRTHEOBET, "W SERBTRBLLS v T
RIS 2 & RN REE T A E L 5 Z L 2 BIE
L, ¥—AER»LOMBYITERETYHETAZ
LERDI B), HbiL, FFEETE L RAEL, #METH
DRZNERET LRI T EHE L TR OMETR
Iy VRS L, BRICEM2 o 2 {bEYNTHERE
ETH2HETBEXRCELLL ), £L T, 7124
RZITHEEET 2RI L, ©— 2By i
EEEECHERT 5D OMBERTF (glucose tolerance
factor: GTF) &3 7 u A SRR ENFET S
EEBE LI, Vv v OfInd-Tctcdd, #HOFRX
% DEBFECTIENGR, 7uadbwr v LR
DLERETRTH S L ORBHIEE ok, TOH, %
 OWFHZ T L > T GTF BEORA LR 2 e B HPH
HOEEY B TIThh, GIF DS Eo7 3/
Bl =5 vBRAEEATRENTEIN (10), L
2L, BEC\W 5 F T, GTF D« HERE I
T,

-
[

2. JOLRLBRERBRBOREZELI/DET Y

21, ERBEROXRE

Zffi 7 v & HHERESREDRENR D 5 L\ 5 Schwarz &
Mertz DEFEZXER L LT ERBEELYR LEM
7 v a5 ARKBMB I N, TOFR, 200 ~
1,000 pg/day D=Afi 7 @ 2 AbE M O 5532 BUERFE O 7
R (MEE, MHHERE/R L) 2BETHZLBHLME
Teote (1), K7 v sdEfRing» v ) —BKOREM
BRI RE LIBERBREOESTIE, 7 v s BiRn g
THY, FRLOEEZ 7 v 2 BE (Fh-Fh0.55ng/ml
& 154~ 175ng/g) BEBEE (thTh, 4.9~9.5ng/ml
& >500ng/g) CHE L THLLIET LTz (12), &
bz, EREBEBRETE, 7 os0RhibtEs#EinL T
WHZELRENK (13), ThALDZ Eb, 7 uad
BITE, L7 o2 BHORE I 5467 v
DR PHERBMRELFISRITILEELNTHD,
7 v aERHCEL A LAMBTE TH S 2 LIk
I VERTHELLEELRL LS oT,

22, JOLAEEAVIRTFFORR

7 o A DEMPERIC BT 2B R 5T v THRET
BERZ DL T, 1980 £ Yamamoto & Wada
Bit, 7eaBELBEYORBT s v 2aDEE LK
EATFEBIEETB EERLE (14), v X O
B D EEIN-b DI, 5 FENE L0007 v,
VAFA Y, TARTEVE, TARI VB - TH
HMENhBAVITTFVFTHY, &7 3V BEREOXK
Dl Ber o AEAEEL, 193TFY%-h 45FD3
fliz o 2 MEEL T (15), DI, 7 o aDfESL
TWARWT RERFET LI EWEBL, 20+ ) I

TR P OREY, 2 e AR ERCRABREL T v a

(486)

FEECILRBD EEELR,

2-3. yO0%FaUr

KRDOEH v ) — R EDEFICENTA VR Y v
BEDZTRELREENRD bR oI Ll En
b, 7uah X AMEEOKRBLZ sl v R
VOERAHEET A LEERTHEE bR,
Yamamoto & Wada 1%, OB LHEMI N7 0 A
ERFAY IRTFFE, FELEALBEEIhbDL
7uaktDEALMBRT-TWBED, F v MR
BOWTAVRY vERE LI 7 2 —AREEHEET 5
ZERBDI(16), DB, 1990 FHRE¥ K, Vincent
Bit, 27uAEEAY) IXTFIERA VRY VEFHED
Fu v vFr—UiEN BB OBIES L kA&
FRYVHRAT s XA —EOEERYEGD DT LERDL
(17,18), BT, 7 2 2 DFEH LTI WT HED A Y
IRFF FIIEEERIFA O &, HEMIEA L
v AEAROBNE LIREE > TRAERIZ4 5F
DEfi7 o s DFEEVBRETHH EHHEL, ZoF
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Y T=FF NOEARKILZ v ABRNLEATHDH I LB
N s S A C YO

Vincenti¥, Ch bR L0%, 7uagiFA+Y
TRFF L, UTFoX>RBBrl--TIvRYIvE
MLrcfilany 7 r BB - TRY, 797
VYV EMBETRELDLRBLE 3,19), Tiebb, 1
YAV VRIED A v 2 ) vERECEETHE, A
vAY VEREOSTEEENE L L TF oy v Er—¥
EENEL, 1 v R ) vEN LY 7 FARENHBZ
N, RO 7 Vo —2EREESEERECHE L
TILF 7 v 2 — 2B CHEACERD AT S, &
D7 ARENT, MF7 asid, BXrHLMFA v
AV VRBEOERYE| &S L L CHRAEDAT R,
BFzbhTwh7HR7ueeF 2 ) VEST 5, £ U1k
AR uEFa) vy, VA vERKCESL T
GEEOT P2, Fuv v r—UERYHESET S,
M7 va—ARBEMETL, IIFA YA Y v LR
EFT5HE, AR VZREEFEONEEEIPLL, &
o7 ue5 ) v HEANDIFABT L TRENT
Refiitah s, 7ok, M7 v s BEOMHE IO
M SHHBEAND 2 o ADHEITIZN S VA7 =) VR
Bhn I LdREINTWS (20),

3. ZOLRPEBERAZOEEEFBILTWLEM

ruxFa) VEEORBRK 7 v ANBEATHH I &
25, Vincent MEIE L7227 0 =5 = Y v OfEAEHI LY
BAWMETELLTOZ n 2D YRECTALOLERE
bz, &2 AD Vincent BEMN 7 v 4 DUNEMELYEE
FTHEEERT->T 5B, T2 TClE7 o AR PAMETE
LRD I IR A BB,

3-1. WIEMETEOERHE

T, WEAMETR LV HIDRIRED L 5 nkkiEdy
Wi THERNLDEONEEL THD, 702 XEREROD
FU % 7o Mertz 13 & DEBERC OV TLELIEERLT
Wh, BOFRILELEELEL AR, FHCIh
E, 1980 FEEIITE IR T 3 REAR BT O0LA
MEBTRETHHE LT QD). LHL, FHEMIFE

£2 JOLEREOHERE

K1 LAMBRRTH DI HOEE

1980 6K Mertz 7578 L e 28

QhEGCDOEERD ThH %,

ORURCEEXLEZ BEITD B,

@FDRZI Y > THIEBEYR T b, £BY
BEYAMTII LRI > TRSENBIEZ NS b,
FRIRZENLFYNCEEI R,

EHNE 2 B HE

OEBHAR T OTR LS TREERS, L LAREORT
REDBELTHERIERVEET S,

QT DRI X » THERE (RZE) ¥R T,

QEBHBEREOEMC X - THEBESTH I h 52,
AR EET 5,

ELBRETHIREALDOTRENERILBEHTESD
T, HEOQIH T VERA LY, BLAQLHbeT,
MEGMNIZEDTR Y EUBREERS, b L xFOTE
BHBELETHRERVFET D] &35 O0NHEY) &k
T 5, i, HEQIOWTIL, BEEEEDRLE LT -
BEEIS T2 ONEREEDCT VDO TL2OESTHC
LT B, Ybbhb, EENEZANEBBTETHS
e DEEIR I KL L, ARMTIXZOEFR I HE
B LOXPETRONANYE 2 5,

3-2. JOLRZEHREIOLESE
EEDRLEEHCBS LT, 7o aDlBEYRT
LTHb, 7 v bICFEELLTEEEST GRS
Fh, o7 e 2BECIoTHEL TS, 7oA
BERNEENERE THLIOFTRLS LR, —IG,
EQUIELTnbETh, T, XEDb7uE5
Y rEwnS s v AEERRES FOREIC L - Tl X
hTws, MBEREEDTHS, 7 v A RZFERTHE
LicBifpic 7 v 2 5 U CIiEEASE Lz L T58
ERRFELEELTWBDT, —R, HrIhT5k
STRZB, LL, ThbOBETHG L
AHBE “2arRZ” FAREERBLDTH-7IEA S
73, Vincent DS Z D EILH B,
F2IIHAD 7 o0 s EERMEYHELLBEY X LD
L0TH5H (22-29), 7 v 21EREOHEEFBIIRBTR
20 ~ 80 pg/day DHEIF H 5, T, HOREORFERE

; 7 o A ERE

] HE (ug/day) REE Sk

73 VA BEAEERT O 5 40+14 2007 (22)
A Y RRE—RAEDSH 77417 2008 (23)
S F— RECEROREOIH 53431 1995 (24)
AF v BRSVHED D DEE 3042 2001 (25)
HA — KRR D 5-H7 47+33 1988 (26)
FEEBIOFH 27+8 2011 @7

REE—RAEOTH 4320 2011 (28)

TAY R — B B ABRI DDA 3343 1985 (29)
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BRI BEAD? a0 s DEEFHLESIL 20 ~35
pg/day THhHB (1), LicdioT, & b TRRIEBRES 20
pg/day Z FES RTIIEZ s aRB LTV L0, b b
D1 HDOERYEREEERTL L 400gBECRLALDT,

P OENE 20pg/day BEBFRECBRETL LN
0.05pg/g k7B, ZORFFEELT v F ORBHRBE
KISSHS T3 0T, K7 v aflf L RSkt
o 2 PR 0.05 pg/g RGP RIEEHFTH B, L L, Mertz
LOEBRICKETARIFARD 7 v aBEREHIL T
BLDTO0lug/g THH (30), ¢ FrDHEMNL, v s
WMEOCHH L2 B,

susaBpbEBRrOWTE, e D7 oA BRERN
80 pug/day RIETH A Z L X BB R DEND B, L
L, Mertz b%&DT, BEAXOWEE, 7 nsBE?2
Fiok s pg/mL OERIKE 5 v MicE 2 T3 (30-32),
ZOFEKER, b P RBEET S L 1,000 ~ 3,000 pg/day
BEDsuafsEirh, BEKEL 25, ARl
o AREINT 28485 v b OERE 80 pg/day 23K
BE 02pg/g CETE5DT, ChiKBCEBX 58
By o AEBE 1~ 2ug/g IEBEKEL I\ 2TV,

LAEDZ i, 2hETOMEILENTZ o s RZH
BEHIRTERLDODORESNL FDHFED 7 u 2EE
EofHEO s v A BETHY, MEEHKELEMNLLT
FEEhic7 v Aa0ERAEOBREOK THHEHEYET
BEKERE ST LEERL TS, 2%, BEOER
EaGEE Y BREKED 7 o AT CRERNSE, v
AERDO T » b OFHERES ‘AL Lz ExBELL
CBERENL B,

708, Schwarz & Mertz DERTIX, M SERY S 2
725 v h OMEREDIET & 4o — Ay R R+ 5
275y b EHBLILETRLTED (9), PASER
BHER L - TIHEEET A E L LREED L 5 TH
b, WHDOHWI b A FTERINVTREREELLELS

OTHHEEBRLRAY, SOOI ASERCILY 7

= VR ER T A FBHRILEWNBAL TV S
¥, #Ex T side effect DE U BFEEHRRD B, o & 21X
EELIAAVTEREL L IBRBY S AT v P TR
WTEERINE & O RBEARSTTET 5 2 L 2D
T3 (33), Efe, "ATREERO V5 EBERIAEY
HEENLTEY, ThxzxvyA7BR:T288%E
Sy MCANIRDIIL, BERELTHS0% D alE
DIZTHBREE L L idle iz (8,33), b5
BERAIR R HE LT » M Ik B FFIRETE i aE (&
Toftwrit, BALTOLEFEELEGHPRECML
bty a R TWad Ly, Tib,
W OERTHA LCTERETORRY 7 v s S
kBB LR LB,

3-3. Vincent DEEREER 4)
Vincent 1, T » M ERERHMEE TH S AINIG D I *
SAEEND 7 v s RBRE, 7 o aBE 0016 pg/g &

(488)

WHEINETRAEWE? o aRRIXHE L, b,
FAERACEGBRH 28T 5L, HERE DD 0
ABREBAIBRSE N Tol, LT, 9 b u 4R
2o, 1 DEs o il o3 B, £
NE BT DAINGBGE R (7 o » & E1135uge),
AIN93GIZ 0.2 ug/g D 7 v AT MUK (7 v 2B
1.331 pg/g), AIN93G I 1.0 pglg D 7 v & BN L 7Skt
(7 v 2 BE2080pg/e) 52 T 6 0 AMBATE Lickk
MERREYT> k., OBEEOCE/IELES L7 Area
under curve (AUC) % H#d 5 &, 1.0pg/g 7 = 2 ERINEE
23 AING3G BICHRTHABREVEL o7, ¥, R
BrpofihA v R ) vBED AUC 117 v 2 BB K
FLThELIY, 10pgg 7 » 2 EHINREMELRL
oo 72721, WTFhORERLB\WTY, 7 0 affL
AIN93G #f & ORI BEZ IR D b ed -z, Vincent
ik, K7 nafEl AINBGHEHLOHIERZEDVC &
b, HERBRCRSCThEES S v Ay vBERER
HEUBIEEKED 7 c aFERNETH D LR~
CRETCOMETRDLbNI Y v ADRRITHEEEL L
TOERA TR EBERTHH E/ER/ LTS, L
T, 7 e AR ERETETIXRWEFEL T3,

AINGIG D 7 v 2 E A v b REHE TLT 400 pg/day 52
Eor o s BRICHSLTED, v OERERCEY
THENEEIN TN L ERRTTHIR L 5, L
2L, Vincent i AIN93G 235 » h OEERRITHSH Z &
FERL, ThE¥BENCED R, o2 2BRT 58
MESHTEs o s BESHEEB L W2 5,
Vincent & R, SR HREEE 0.03 pg/g DIE 7 v &kl
AWT, fRRRRE Lugg © 7 v 250 Ic 2
HEZRWI EERTHMENEETHI 00 (34),
7y OTWERBE B T2 v 2 DPREME L BT,
FRFRRE L pg/e TRATHTHY, 2pgg tvimn
KRECERMANETHS I LTI TH D, £DNERK
ERNRCET»EHORBCED LSS, K72 2f
BHEESS AIN93G SRR ELi U CITEREE F 22 o LT
WRWE Bk, HEQRZ Y T TE TN T S
BTHbB, 2% D, Vincent DEIRIL XD TEZYLH D
E\WZ B,

5%, Mertz 1% 1980 FER X W Bicin - T, REZFERE
Y LABEBTROEE» DX TL, b BEYE
BFaz il TREDEECHFET L] ¥inrs o
ERBEBLTWS 35, Z0&ETHIE 5 BT
Refo7 v B ELDARBETROMEINbS Z &
winh, EEKETID- ChHEEY ‘AL ek
7o s MEBBTEERD, L, BETH-ofE
BHEEBET AL D TH o LTHAERRE TR, B
Z W Mertz DRBIZFETHZ LixTE L,

-
(-

4, JOLYTY A2 NDOFHR

RN b koD, KET, BRETHREXAN
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Eliczuay7) 2y sDAERE N, LEL, £
FRHRE L7 v 23T Y 2V RERET B VAT <
Fy 7 L ¥ a—%, 200 ~ 1,000 pg/day D 7 v s{LEHE
By, 2 EERBEEOEBERFMEE L ~€ 7/ a ¥ v Al
BEYETX®LN, BEEORERIVCRERBCIL
TERRDRI > I ERNTW5S (36), 0 F
D, 200~ 1,000 pg/day © 7 u 235, B >TLE-
ERBEEFCINEND 5P, BEEOBERH#ZEL
CELEXEADRIRE VLB, L, BEELS
BLLT, 70a3T ) 2 Vv b RELERRBERL O
BAE 2 BET L 7o fii[A & OFFEWENRE LI DT,
zary7Y 2V b CERETHDRNS 5 HERHET
BHhHo B, TOVAFIF v I L E2—TI 784
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BZEZXEELTW5 (39), B0 R k% A8
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The Physiological Functions of Selenium and Molybdenum and the
Range of Their Adequate Intake

Munehiro Yoshida

Faculty of Chemistry, Materials and Bioengineering, Kansai University

The physiological functions of selenium and molybdenum and the range of their adequate intake have
been described. Dietary selenium is incorporated to selenocysteine residues in selenoprotein via a unique
metabolic process and manifests several physiological functions. Twenty-five species of selenoproteins
including glutathione peroxidase family have been identified by genome analysis in humans. The range of
adequate intake of selenium is estimated to be 50 to 250 pg/day. Since most Japanese people take selenium
at about 100 pg/day mainly from fishes and shells, meats and eggs and wheat products, they should not take
additional selenium in a supplement form. Molybdenum exists in three molybdoenzymes and functions
as a cofactor for the enzymes. Since a congenital deficiency of molybdoenzymes is fatal, molybdenum is
assumed to be an essential trace element. The range of adequate intake of molybdenum is estimated to be 25
to 1000 pg/day. Most Japanese people take molybdenum at the amount of 150 to 350 pg/day mainly from
cereals and beans. It is possible to calculate the daily intake amounts of selenium and molybdenum from
daily menu using the Standard Tables of Food Composition in Japan 2010 because the calculated values
were close to the chemically analyzed values.

Key words: selenium, molybdenum, adequate intake range, selenoprotein, molybdoenzyme
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TH5AH. FREFXOFHICIEZERTI JBEEYIVE
BRETHAH0, L ViFESF IV EDORE - Hik
FLEICBERVWEVDILZA, 1969 Ei2kL i Y
FIVEEFMTLIMNEREZETCHD I LD
N=9 Zf, 72 VOBESE, LI a0EH
MERLEEGEE tHBODERELRL, FFO
At L VY REEVHLPE R o072, E 521980 4F
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