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Molybdenum Contents in Human Milk and Formula Milk, and Estimation of
Molybdenum Intake of Infants in Japan
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Abstract

To evaluate the molybdenum (Mo) status of infants in Japan, the Mo contents in human milk and formula milk
were determined using inductively coupled plasma mass spectrometry (ICP-MS) and the average Mo intake of
infants in Japan was estimated. Seventy-eight human milk samples were randomly collected from all over the coun-
try. The median, arithmetical mean, geometrical mean and range of Mo in these human milk samples were 2.9
ng/ml, 45 ng/ml, 34 ng/ml and 0.8 to 34.7 ng/ml, respectively. Based on these results, a reference range of Mo con-
centration of human milk in Japan was estimated to be 0.8 to 140 ng/ml. Analysis of Mo in seventeen human milk
samples collected from 3 healthy volunteer showed that intra-individual variation was comparable to inter-individual
variation in the Mo concentration. Mo concentration in Japanese formula milk was ranged to 1.1 to 24 ng/ml
Based on the Mo levels in human milk and formula milk, the Mo intake of Japanese infants was estimated to be 1 to

4 ug/day/capita.

EYTFY Mo) i, e FEELHALSWIIBNT, ¥ UFUFFII—F, TUVFL FEF Y-V, Wit
¥V ¥ —EOWBHE MolRET) L LTHELTEY, ¥ELMEAOHEBLELLEBSF SR TS, Motk E
FREVTFTFY VLR EEHEEZFLTEY, SREAKTE 2V BERZ Mo /K E T R IBMEAH ST
W32 ZOXKBETR, ERBROERCLZEEORMBECKRARYE, BLOFF Y RBEEIC L5 MERGB
WEORER ENEL D,

Mo% L ALE TR VES T Y — BT BPERS LA—fcB T, BB 3 ¥ —CHEOETICNS b #

*FTAEH | KHETTILFMT3-3-35 (T 564-8680)
ok BRAEHD | /NE BT E 540 (T 250 - 0862)
sk IEHR | FEXAIL1-23-1 (F162-8636)


labo
長方形

labo
長方形


Trace Nutrients Research 21:59-64
(2004)

2 ONAMEEK, S OFEIR, FRRL EOMBERFBELTWSY, TS 0ERIE) 77V BEORSIC X
DIHELAECEDLS, COEAIIMoRZITHAEEZLNRTWS, LL, B MIBIFAMoRZE, ZOEREME
BWEL—BIOARTHY, BEEOLDIZMSN TSRV, ZNiE, MoABRWLPLTHIIBELEFSINLSZD, HE
2EULEHLOBRIIBNT, BRAOMBREIFTER (HEE  MABM25ug/H, RARME20ug/H) 235012
BWE5150ug/AULETHL I LISEBELTWSYY,

SEERZVETLERZSETAY 7 A Y VENTHER SN TEY, Mol LCH 2B 2 EREM LRI I & E
LhoTnhb, 0D, bHREDLBAXRUEEETERICBNT, £L OLEMEXLRONER L HAENLREL
PFrcBmEL, MollBLTH LM EOBLIIOWTOHERRLAEY LaL, LRICHLTE, BROLRDOMo
BIUCHET 2B V0, BEARERBVWTOHEROEENREON TV, ARG EOFREL EEMWICELL
F A FBERLICKE LTV, AT, FERLBIUBILZ2ARE LAHEEES T A EESHT ICP-MS)
Wk ZMoDHIEEREYTAE L HIZ, HAERIZBWIHALBIURERILZINEL TCMoEEZHZEL, BED
FLIBOMoERELHEE L0

L 3
1. HAELHEM

1) B Mok u ¥ A (Rh) OEERIGAIEMIE KK L WBALL. MRIAFESRNEN, HFEAKIIHPLC
BOLORMHL, WTFRLHFIGME L YA L, NISTDEESIEHE (nonfat milk powder (SRM 1549)) i, 7
EHE (BHE) PmALZbOEBALL,

2) BILONE : PHARLEMNDS, AV Y Y FESICAID, 19984E7~9 8 L 19984 12 4 ~ 199943 H 2, £E47HE
WA B KA SR L 72 4243 AR OB AN S, Fith21~89H Db D 433K, 90~179HD b DBHAM%E 7
YEMMERRL, WERBE L. ShOOBAZRM LA, REBEIZL, €5 I VAORMAIRL, B
BRI OERMIZABRMCTH o 720 F WA HE LRI, HMARKEN2500g LT, 7UVF—dhd ol
LB, MREEICE, HOLLOMEOBELHHL, BOLKE DEHTEELZH

—7, ThEEINS, KB MICHEET 2 @8R 20RROBAPOLMEIHICONT, DK I6~327H DRI
1~2E/AOEETHALZRRL, A I7RBOBAZINE L, ThOLDORKEOBMEZNTIO BEMTDH 57,
BANERIERO-DIKERThH oo HELALARZVWTRIRETHY, EFELEEE LT, ThbDX
KEICELTH, O, LOFIROBELZFHHL, BHEEKE DHEHTREZREZ

B, WTFROZHIZBWTD, BALORNIARAOHBHEEICD EOKHDTHY, HMKERH, A - RIALOHE
7 EF Thehol,

3) FEALEFILOWE : Baeb A= —HEELENTHREL T 2REWLAEGIL6HM T, WIRLERE
DIREEEZ, WERRRE Lz, T2, WHAEHOEN I THTEE SN TV AR () b REEREZ
20, WEAREE L
2. Mo DR

B F -3 o2ml 2B L OIZICAN, F—7 80T THmEE, BRI % H 7550 C T 20 R #UR L
L7z RABBILOEHEE, 201 gAML L 72, MAEOKER, WEEREL LT (BALDOYE) 721350 ppb
GREBIL L HALOHEA) ORhMEE D 2%WEE10 mlCER Lz, WRLHBERE< (707 4 V% — (045 um)
TA#BHE, EHEICP-MS (ICPM-8500, B, HF#F) CHHEL, HEH5, 97, BOA F U HFOMELHELZ. 3
BOMoDFM A, SHB SN ERMEETFHL, ABOMOREL KD,


labo
長方形


Trace Nutrients Research 21:59-64
(2004)

BWREEE
1. ICP-MS Il & 3 Mo flIEDIEE
Table 112, SEIHV 7z MoA#HEIC & 2 NISTHE#ESIEFE (non-fat milk powder (SRM1549)) DllEMERE, T—
VUZREA, 48, BLURERILICEAREOEEM 2 RN L2HEORIIRL T L7z, NISTEERERHO
Mol B, WAXECHRIEMEE LTRBRSNAHEE X —FK Lk £/, -V LR, 44, BIURER
FLICHE 2 OXKETRM L 72 FEMold W Fh HITIT100% AR E Nz, Th S DFERIE, SERAVZERFIKILIZL S
RIALEL L ICP - MSIZ X 2 MED, BIL, 4, BLUREBATOMoOERICTIBHTEALILERL TV,

Table 1 Recovery test for Mo determination using ICP-MS

Samples Mo content Recovery
NIST not-fat milk powder (SRM1549)* 3425 = 173 -
Pooled human milk A 53 = 01 -
Pooled human milk A + Mo 5 ng/ml 106 = 02 106.0
Pooled human milk B 75 = 02 -
Pooled human milk B + Mo 20 ng/ml 281 = 08 1030
Pooled formula milk powder 95 = 01 -
Pooled formula milk powder + Mo 5 ng/g 152 = 04 114.0
Pooled cow milk 432 = 28 -
Pooled cow milk + Mo 100 ng/ml 1440 = 46 100.8

* A value of 0.34 ug/g is described as a non-certified value of Mo content.
** Values are means * SD for quadruplicate assays.
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O
o 21to 89 days 6—
® 90to 179 days |

30[ i

; ]

[@)]

£

£

g ! 1

5 20

:8 -

= ]

O

] E
| 000 ]

10 S

‘ oo.o |
0000000000000... |
o =
I pwPQ%‘Il’P%WG?I%O."?... 0000000® _

N oI
i 0 20 60 80 100

Percentile

Fig. 1 Percentile graph of Mo concentration in 78 human milk samples in Japan col-
lected on 21 to 179 days after delivery )
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Y329 ng/ml7E o 7,

T8FHB A, RALKEOSEEE 21~89H L 90~179H) ICb L DX 2B TRET S L, HhEAHKD
I S B AL O Mol EE AR R < 72 A 1A (Mann-Whitney @ UMREIZ B\ T p=00079) 258D, Thbb,
Stk HBOENE D 5B BAICES5 ng/mE A AEMOBEEDLDHE L (21~89H, 468% 5 90~179H,
200% ; x?=599, p=00144), HHRMEIZHETOEIBD SNz,

Fig. 212, KEEBHGHICEET 5 380t S 51tk 96~ 327 H O H MU # B R IR I S W72 17 HB O B3O Mo
BELYF LD/, 1788H, 5 ng/mlE 2 5EMolEED D DII5HE (294%) TH Y, £EPOLNELLBALIZ
IPRILEESTHo70 LA L, DEBZEOVHUEZEBELTHIIZED0D 5T, WINOTHEORALIZBWTHEMo
BELRTRABNEE L. SEIE3ZOADERAETH 5720, MIENLI LIV ZhwDds, BAMBEEIZE,
MABZEICICET 2 K& R BANEBFET 2 RSB V. EBRIWICIE, MEEMoRE X Motk 5&#EL 2 IC
A2 eHMbLNTYEY —F, bbbz AEMoORINEST0% ETHDE I LA BDHTVAY, AL MED
Mo IZIZMVEENH 5 L FREINLZ L2, BIAMBENELICE, SHRBEHHORAIDDS, BRELIOD
MofERASK & L5 LTV AN SWERDbRS, 28, BEAR L > THAFRESELIEHTHLIAT

Table 2 Summary of Mo concentration in 78 human milk samples randomly
collected in Japan *

Days after delivery

21 to 89 90 to 179 21 to 179

(n=43) (n=35) (n=78)
Mean 54 34 45
SD 54 30 46
Minimum 12 03 0.8
Maximum 34.7 164 34.7
Median 37 2.3 29
Geometrical mean 40 2.7 34
Range of geometrical SD ** 19 — 88 14 — 51 16 — 68

* Unit of Mo concentration is ng/ml
** Antilogarithm conversion value for mean of log (Mo) + SD of log (Mo).
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Fig. 2 Intra-individual variation of Mo concentration in human milk of 3 volunteers in
Osaka Prefecture
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DEoz Xy, BIRTE, S8E21HBUBRCERRLAZBILICOWT, 2HBEHHOBE L MoREOMEZH L
B LXEEETHL LHT S, LdoT, HEATHERENABIAOMOBENOEEMELER T I2HoT, 4k
BHBIZZEE LW &2 5, Table 23R L7 L5112, HARZHD SIE S/ 78 AR O L. Mo i B o 5l
(29 ng/ml) &, EWMTIHME (45 ng/ml) X Y HRAFHE 34 ng/ml) WEHEL TV, IREERETL6THY,
BEMABII100%% 2 2 TWize TROEDT EIE, BRI MoEEDOSA, ERAA LD S, WERESRSHFISENI L
RERL TS, BAMoEEOMEERBEIZOVT, FHE+ 2 x ERFEEOHBALEEL, ERICERTLL08~
140 ng/mlE % %0 ZOHED, HRICBITLBALOMoBEEORRHELEZ NS,

3. BRENIEHILOMRE

Table 312, HAENT—RICHEE SN T ARENLABHAL L HAOMolEL R L. HERILOMoREIZIX
BT L OEBAIE/N S, FABOBER, B/MEL4 ng/ml, HAME32 ng/ml, FHEIL24 ng/ml7Zo 7
—77, HADOMoEE XA BB L TH 6%:b:%<, WFENROFED 40 ng/mlPL EDEZR L7z,

Table 3 Mo content in formula milk and cow milk

Samples Mo content
Formula milk (n=6)
Powder (ng/g) 180 += 59 (105-243)
After preparation (ng/ml) 24 = 08 (14-32)
Cow milk (n=15, ng/ml) 444 * 27 (406 - 50.0)

Values are means * SD with range in parenthesis.

4., BAEDIROMoBREDHTE

SEOMHEE D L1, HADILROMoBREBOEE X RAA S, £IZ, BALOMoREDEMEMHIL08~140 ng/ml
ThbEHEELED, Fig 212K L7=E 9512, BALOMoEER, M—ETdho THHRWA 73 RMBMIC L -
THELLEHT 2 EENE V. $hbb, HEAOKEORAMoBREL, EF2 50O MBRENHER, H5ViER
FRERCHE LT, RA—AKNT, SMEELEEEOHPREDHBER Y ELTHD LHIITE 5, wRIZ, K
A, EEFLEBEMoOBREOBALEBRUFT AL 3E2ML, Hd VLA TAINITHN 2 MoREDRILZ &
HMLTWBERETONPESTHS I, Table 2IR LA L H 1T, HAZHA S INE L7 BEFL 78 30K D Mo i BE D BT
FYEIZ 45 ng/ml, SEAFEHEIZ34 ng/ml, PRMEIZ29 ng/mlTHo 7. HORWEREFTER L A6y AR
BOAROIH 70 QA EREL 750 ml ERE L7z L &% BAD6 s ARKBORAKEZRD LH B2 H O MofEH
B, bo b BEOFREEH VS E22 ug, bo b bEMEOEMFHELZHVSE34ugl 2%,

—%, RABLEAFET L ATEEROBESE, A—#MoRBLLZENLED 5 WEENE V. RELO Mo,
B/MEA 14 ng/ml, BAMEA32 ng/mlTHh o770 SHEINELZFHEALOIHH ) OBENLZKARIL6 7 AR
WIS LT 1 ¢ Thbo LT, 67 ARMOATEEROMoENEE1HH) 14~32 ug DRBEIZH D &
HETE D,

PEXY, BERD67 BRMBAROMoBNEIZIASH 220 1~4 ugDFFICH B EE X N D, KREDORLHERNILEE
T, HLIEDOMoDEIFEIUE (Adequate intake : Al %03 ug/kg/H (67 BRE T2 ug/H, 74 ARLENS ug
JH) EBELTYAY, AROLROMoBEIEE, ZOXREDAICEBEA—ELTVv5, KREDILRIIHT 2 Al
FEROARBICZOFFHHATELPEAHTHHY, P EDBHEALIMoE DR THENTILEIZVENZS
759,
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