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1. BW

EEZPICEENDIMERT CHRIL., TOEBNOERMOBE L LCEES, Ay, BWF. XBY
REDHHT, $HE-RMEL L TERESNTWIEEREEYICIIAER L OMEICEB W TEER
EhTnd Y,

HEBENE POKRNIZIMY AEN D EREKIL, BWE ML TOROBIRAETH D, BYUFICITIZTE
HOBEBNEENTEY, ZOELBOPIIIHAEKETE (2 FE TIZ Fe,CuMn,Zn,Co Mo, Cr, Sn,
VNI DABESEBRTHHZ LB DLN->TEH, HERETIERWA 1.Se F.SiAs bUAMETLHETH
%) EMET, AN IEFICAEBKELHDEOICRS ZEOTERVWLOLEENLTWS, LML, —
WICHEARBTABEANSELS, YAMBLRELEO T, 2L 2BFICERTVEEROKEITRESE S
2L EICRD Y,

EEZIT, B, BEAHETHY, 2 LT, MEBETROHF BT Y (AMENOESFELHEOER. R,
Peitt 2 R 2 A2 R EME L Wb Tn5g) L LToOREZRLZL TS, BETOMRETES R
EOMTHZEICEY, ANOBETHEORE Y200, MESBOMEBEENZOEAR L HIKOMEE
RE L OBFEBIZOWTIEEFELWHE > & "Ab 5, iz, BETOMREBTEOESHR VI, AR,
EIERERCICE D RESEEINDG EEZELXOND,

AFEHTIE, HEE, BEREE, fEEOREKELTCFE, Ivr~—, BACEELTVHSE b
DEBEZEZEEEFEES T 7 XA~EBOHEE (LI ICP-MS) THIE L., BEHRTRBELZHLMNCTD
ZEHEHEHM L,

2. EBAE

2-1 BB ORI

TEOEZE, WREFM T EWIERSB T TERRLZ, Ivr~v—0FBEE VY I FRTHRL
oo BAROEBEIIMIL TR U7z, £ 1IZRBHRIUMAR & BEZORME R LT,

2-2 AT K OO RENE

BB LEZBEZZ2ETROAZHANTH 0.01 ¢ ZIEMICHEYRY ., 770 v BOMARICHEZ A,
~A7rbEXy NEAWT, AESBRTERAMEG6 nl 2 A, HEHA LK,

HZHBHI~ A 7 0y =2 — T B AELEE (Multiwave3000:Anton Paa $) (2w kL. 30 &RI5fE L
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# 1 BEORIM N & ERHRRE

36

32

29

3. ERFERRUER
3-1 HEAELABRADEZOD LI
M1 EHEAEBRAOEEZTO 31 TEOBREOLEZ /R LIz, WA T, Be,In.Cs 1% 0.01-0. 1
mg/kg O#IPH TdH -7, Co.Ga Rb Ag.Cd.T1 1% 0.1-1.0 mg/kg OFPH TH -7, Li.V.Mn.Ni. As.Ba Hg.
Pb.Bi.Th.UI% 1.0-10 mg/kg O#iPH Th>7-, Cr.Cu.Sr 1% 10-100 mg/kg D#IH T >7=, Na Mg .Al,
K.Fe.Zn,Se [X 100-1000 mg/kg D#ipH TdH -7z, CalL 1000-10000 mg/kg DHFH TH > 7=, WA TIE,
Be.Ga,In,Cs 1% 0.01-0. 1 mg/kg D& TH 57, V.Co,As . Ag.Cd. T1.Bi 1L 0.1-1.0 mg/kg DHiFHTH
-7, LiMn.Ni Rb.Ba.Hg.Pb.Th. U % 1.0-10 mg/kg O#PH TH »7=, Cr.Cu.Sr % 10-100 mg/kg D
PHC&H >7-, Na.Mg.Al.K.Fe.Zn.Se {% 100-1000 mg/kg DO#iPH T »7-, Ca IL 1000-10000 mg/kg D#i
H<ThH-oT,
£ 1LICHEANEBARADOEEZ T D Al Mn Fe Cu,Zn,As,Cd.Pb JREDEEMEEZ R LTz, WIEIL, M
RKPUZ X o T, BEX ERRRICH T2, HRXIZ, 25L& LTT—Zx ALk, WIIEOFELHHEIT,
X DML Uiz, WIIEOREX EH[XDOEEZT THRREZ BT 2 L. Mn Fe Cu,Zn.Cd.Pb I
BHED ATV, ALITH S, As bR 2 HFRERER X VFHKXX TEVMETH > 72,
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THEOT 7u RS MRSEOTEE—h—Dh %
milli-Q /KT 2, 3 EWEHL, YV RLFEXELIT-
72 AL 100 ml A AT v 7% nilli-Q KZHWn
TARAT v 7L, ESNERBIIBEZ T, TOD
%, WEE (4 C) THRE L,

AL EE A 4T - 7o 3 UBHES R 1X . ICP-MS 12 &k v o3k
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10000
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g CLehliES
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i nBX
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TR

1 TEANEBRANDOEEZPITLHEDILE

#1 HEALHBARADOEEF Al.Mn,Fe,Cu,Zn, As, Cd.Pb ¥ O il

TTH
Al Mn Fe Cu Zn As Cd Pb
i (mg/kg) 58| 2.56 139 48.4| 195 037 031 5.26
L& (mg/ke) 687| 6.56| 275\ 20.5| 232 1.09| 0.206| 4.64
usfIEy FEERX* 266 77|  521| 355| 446( 0.355| 0592 5.72
(mg/kg) mEX* | 1310 8.16 388 36.5| 392| 0.622| 0.705 5.71
LS Rl 11.8 26 2 0.4 1.2 3 0.7 0.9
)il /T 46 3 3.7 0.7 2.3 1 1.9 1.1

REX, mRX* g, #ERKRICL > T, BER ERIXEZXG L7,

B ICEET S e FOBEZHO Al Mo Fe.Zn As BEIZAAANLHEL T, TAZLH 11.8,2.6.2.0,
1.2.3.0 fECThH o7, WIINEBIZEETSE POEEFD Al Mn.Fe.Zn.Cd.Pb EEITHEARAN L L T,
FAEI4.6.3.0.3.7,2.3. 1.9, 1. 15 TH o7, CulREIXLRE., WIEE BIZARALVIELS, 0.4,
0.7 fETholz, WHEBELWINEDOBERE L b Al BEZMEILTOBREORBELZ R L, FAEOH
E T, BEBREPEAE R>T0nDd, BEP LRI, TOIEFLALEREREICHKL VDI EEZZON
DR, HELERICLHIBEBRLEAFELEOEMBMRICLY, BERLERENEG RolzEZX DR
5,

B2 icHhEAN (WA EWIE) & A
ARANDOFEEZT D Al Mn.Fe.Cu,Zn.As.Cd.
Pb REOFHMEO L Z R Lz, FEO
ik o 7= A& (LA & IS Tl LTz,
WA L WJIE Z D E As THEMNTI
e [ HEWCEET D e FOBEZTEWVEEZ R

iR E (mg/kg)

—— S L7273, Al . Mn.Fe.Cu.Zn,Cd,Pb J& %M
— P A TEWEZRLEZ, PEAEBARA

ZHRZE, Cu TENMIARADEET
EVMEZ R L7228, Al . Mn.Fe.Zn,As.Cd,
Pb MEEEIZTEATEWVEZ R LI, BT,
AL ZHAANLY FEADOEZTTRIRE
B0 fFLLEE o T,

i - . ALIE, AR~ FERL THWIN SN2 &
1 EP)\ (U—l;ﬁ‘é}:m”l’é) &EZ,:)\@%PEEP@ Al\Mn\Fe\ biw%f\ !ik/\/k\li%@iiﬁktﬂéﬂéo

Cu.Zn, As, Cd.Pb & D FH i
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Al B, EREOMKREBOFEENDE CH LI EETRBTIMENEL 2D, MRFLLTEESIND LD
otz 90 Al DMANTED L D RBEEZ R L TWAENE, LIS TWRWA, ALHEHIC
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TELP, AL LT AN, == L OERIIBAETEEENTHS 12,

3-2 Ixrv—ALARANDEEDLIR

10000
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0.1 4
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Li Be NaMg Al K Ca V CrMnFe Co Ni CuZnGaAs Se Rb Sr AgCd In Cs BaHg Tl Pb Bi Th U
THR

3 Ixv = ANERARADBERILHEOLE

K3IIvr~—ALIZERANDEEZTO LHBEOHEKAZRL, In.Cs. T1.U (X 0.01-0.1 mg/kg
DOFPHTH o7, Li.Be.V.Ga.Ag.Cd 1 0.1-1.0 mg/kg D& TH>7, Co.Ni.As.Rb.Bi.Th % 1.0-10
mg/kg O TH -7, Cr Mn.Cu.Sr.Hg.Pb IX 10-100 mg/kg DO#iH TdH >7-, Mg.Al Fe.Zn.Se.Ba I%
100-1000 mg/kg OHiPH CTdH >7-, Na.K.Ca I 1000-10000 mg/kg O#HiH TH - 7=,

#3 Ixr~v—A&HAADEET Al Mn. Fe.Cu.Zn.As.Cd. Pb & 0 L

Al Mn Fe Cu Zn As Cd Pb
i 1L (mg/kg) 58 2.56 139 48.4 195 0.37 0.31 5.26
2 v < —(mg/kg) 330 48.5 450 39.4 264 1.4 0.89 11.7
v rv—/mEbs 5.7 18.9 3.2 0.8 1.4 3.8 2.9 2.2

K3 IWCIvrv—ALAERANDEER
@ Al Mn.Fe.Cu.Zn.As.Cd.Pb {EE DY
Bz rL7z, Ixvrr~v~— ADEEH
Al Mn.As JBEIZHAANEERL T, %
NEN5.7,18.9.3.8 FTHV, FHEIC
FRETCH-T=, Tk, HRABICY
EXHRBEOGWHIETHLIE- T
Y IR 2 PR GE & 9 21 oo T i Husk
Iy rv—NfEELTEY, £ZTO
AR EID BEZR CREEDNG <
RoltlBEZDOND, AA°LERE
DIBERINTHFRKE I v v — AN
THAL WD EEZLND,
MAalZivrv—ANEITHARADEE
F1 > Al Mn.Fe.Cu,Zn.,As.Cd.Pb JEE D
FEHEOkKE R L, I v —A
B4 Ivr~—ALHBAADEZEZTD Al.Mn, Fe,Cu.Zn, As,Cd, LIEEAMNE NS E . Cu BANE. H
Pb B D F-¥y i




AANEVIvor~— ADHFPEWVEELR L, TE, Iy r~— NGRS HFRERAT D Z
ETHRICBIN LT B 2 bhvd,

4. FEO

HE (LUEEEWIE), Ixr~— (Praviig) ROHRA (ML) CEETIe hOEEE2H

WL, ICP-MS CTEEFTOLERELE L, TORBE, UTOZERHLNE T,

L WNEICEET S5 OBEZEPOITHRREITREX L VR[OS AL ITIEFITEVEZ R LT,

2. IWHABWEET e POBEFD Al Mn.Fe.Zn As BEIZHANE LT, T ZFH 11.8.2.6,
2.0,1.2.3.0 fFCTh oz, WINAIZEFET S NOBEFO Al Mn,Fe,Zn,Cd.Pb BEIXHARAN L I
LT, TNEHN4.6,3.0.3.7.2.3, 1.9 1.1 5 CH-7=, CulRE XA, WIEEHIZERAL
DK<, 0.4.0.7T fFECThH o, IWHRELTINADOBERE L b AL JREIXM LT OMELL o &R E
LT,

3. v re—ADOFET Al Mn As BEFHEARANEKE LT, #NFI 5.7.18.9.3.8 [FETH Y, IEHF
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Human hair samples were collected from human residents in China (Shandong and Sichuan
provinces), Myanmar (Yangon area), and Japan (Okayama City), and the concentration of elements
in the hair was measured by ICP-MS. As a result, the following were found.

(1) The concentration of Al in the hair of people living in Sichuan Province was much higher in sick
people than in healthy people.

(2) The concentrations of Al, Mn, Fe, Zn, and As in the hair of humans living in Shandong Province
were 11.8,2.6,2.0, 1.2, and 3.0 times higher than those of Japanese, respectively. The concentrations
of Al, Mn, Fe, Zn, Cd, and Pb in hair of humans living in Sichuan were 4.6, 3.0, 3.7, 2.3, 1.9, and
1.1 times higher than those of Japanese, respectively, while those of Cu were 0.4 and 0.7 times lower
than those of Japanese in both Shandong and Sichuan. The Al concentrations in the hair samples
from Shandong and Sichuan were more than twice as high as those from Okayama City.

(3) The concentrations of Al, Mn, and As in the hair samples from Myanmar were 5.7, 18.9, and 3.8
times higher than those of the Japanese, respectively, indicating very high concentrations.

Keywords: ICP-MS; human hair; toxic element; trace element.





