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DEREE LT, ZOE (FEEHH) OEFHIEZAFL, BEOBRELOBRERETILE
HEILIze ChoDiERNDL. BIEDFHEEMNAZFRAAEERETOIENTRELLEAS,
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RE. LAFSUTHE-TLWHESLUTRSEOEMRIE 9. RITEOBARIZHF I TLY
5if 63, BiE 4. BEOA 8. FOMEERIE 6 O 1711 BAEZHWASREH L L. BXRE
MLSHZ 28 WEIOREZEL, ChoDRHPICEEFNIATROERLZOREEZSTL I,
AIETTHEIL Na, Mg, K. Ca, Fe, Zn. P Z 53 THETH Do NaCl BEIFAEL= Na NEFHET
KT,

HRLER

1.NaCl BEEFL£TORHTEMN 2Tz, REREORBAED NaCl FIEMEE 77. 4% ERBIEOR

E{EIX 69.2% THolzo BNBEDOTREEIX. RERASOEREICHEAT. REQEBEVLTRAN

EMhot=,

2.BREDRD Ng BEN., BEOE (UK, /W1-, & =308, 1595, FAY. 0Y7. USA etc.) DIE

TIHEL. FOFZOE (BE, Y& b 408, 44, 552 & ML) OETEHEL. ZOEE

100 &2 R AT,

3. BEICIE Ca BEMNEM o1z, ZOftt Al Fe, Ni. Sr HLORAEDELYBETH 1=

4, BEHADIEIZIL Sn. Pb, Te L EMNEM 2T

5 ZDMDIEERETIE Mn. Rb, Sb L EMEM 2Tz,

6. Mg AELEHTIE K $5L. P AFLRHTE Al 3EWMERLSH ST,

TEDBE, SEEEFENT H(21E, Mg, K Ca, Al P, BEANFHMNMYICEIDTEAE

heFEZbNhT=,
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BEORIARLMTHEST DB AROERBIAEOBET. RESERLELTERTED
BREZHEWN., BY KM KEEZDRLEEIS. A4 ELBOBEXROEBROEE 2 S
MEOHTEVNI ENbA >, BIFIXRETEAWVNER 10 ¢ BiIEBYELERT S &
No. FITEERENERLCBECINETTERN~OREDEENEZ LN S,
AMATRBRREOTREROBBEEERPRHLEOBHREESEL. ERESORLIEL
@E%@ﬁ?é:&%ﬁ%tbto%@%—&%&LT‘EX@WB&U%%TA%ﬂ‘
ERENWME - BMEARZEAML. 5B (FLIEHH) THELATLIEOTZDEM
ZHY ., BZERLLT. TOE (FLIEHH) ORERTAEZAFTL. BOoRELDHE
EEEL. EZBRELLT. REOFVESFN L ERATE2RET S 58@L =,
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1. HHOWRE : BRAERGTTEEE. RUSEESL. LA LSV PRETHE> T
PIBEWMEL. EFRETOBBOR—1—T—45 v FTEEBEALL, T/, RTHO®
AEICHFFEATVWIRZEDT. #MAREE L, BRICHT IIEEERE LA,

ABKIZERAT S ILND, BR. BEOOBEAEHLAFEL, B L Lk, 2HLELODIE.

20 hENMCDER 88, MNAEFRM 63, BiE 4, HFO 8. TOHOIIEEReD S
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2. GAHORTME : BB 001g%HBTL. 1.0ml D 0.5% WEHIZHEMRL., BEEFL
THELL,

3. FTHEQME : Na. Mg. K. Ca, Fe. Zn 17 L—LBFWRNLE (AAS. H I 7-6100%)

TP EEEE (THAEARRE) DHOAFE) T, 2ORORTRETA /0K TS X T-5
ESHE (MP-MS. B P-7000%) THEE L., B (NaCl) BERBELE Na A5
BETROI=,
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ZDOWTEHBLEEHYE (nean) LZEFEE (D) R1ITFTT,. COSILBARADERIE
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R (E®m) . BETHIBEK (|, HihiE. T LRXAV-BL7F) THD, Bk, B8FD.
ZOMISA . mean & SD EEAILFRT,
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1. H#HEIZDONT
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DEHEERBTHoLNAEELL, BRiE. SAXABCEERCAETEIRBNER
Eh, ZRLTZ-0OT. MEBEE-IBRBERTOMNENTESLS5I1THo, LhL.
EERHODICREBERLGVEREASL, 22T, HEEZEAAT NI ZORE
ERETHoL L. BNEAEETHET. AMBEOEBERLEEZED .

—F. SEAELEREERHITTCRELELOTELE, ELR-—EENOO Y IS
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BR&) Tholze ZDHIZ 99% ZBZAA2LOMNSEMHY., DT (ERXRVTETATY
SILYT) OLARSUMN 28, TOTH (FFH) ORTL - LA RS2 BR (RE)
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ARLEEERCTST7DOEHEOEIZENPHEN 80% &TH>. BT ZEL
—Py /N8 HEDEIEENELEMNA ST DH 80% & (88.4%)T. TOMMDETIX
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FS OB, /LY —DURA NS 2#) 0 1 ug/g~5pg/g 14 (B 7 ETST
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ue/eEBAT-0IF 24T 3789 ueg/e (VO AR—IL., XKEHTzFYT) & 3582 pg/
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ﬁ%ﬁﬁt%uoﬁmtﬂét18yg@(ﬁ%ﬁmbzbay)ﬁesmwug@(ﬁm
m) ECHENH 270 BE. 120V T7. 44, VoAR—LOEETHENEEETH -
Tzo UKDIRIFERICEC (23 & 11 peg/g). RWTHLT, Fuv—4. A% 0018
TEETH >,
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88 FMP 51 MHMICONT Fe AT LEEC 2. SHHIZRHEBERUTTH - 1=,
2ADIEIE Fe EEDFBVLNNE L. 1 4HBP4RBAN 10 ueg/eg UETH- T,
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Ca LFELHMHOEAKRENA. 88 KDL TALRE S, 4. 4V E. F
I3, BADEBERFERENLIOAEC, UK, /L9 z—DETIZEEIZEL,

2.6. B (Zn)IZ DLV T ‘
In (& 88 MHEETIZOVWTRELEN, BHEESAEDE 21 REOATHE--, B4
BRI/ LI —DUVA RS DHDOT 123.3 pueg/g THY. —EBIZEM > D
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2.7. P2V T
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Thol=M., TOWIFELT 1 peg/e BLTFTH 1=

vieRErsBRE I, Iz —01HEMAEEIZEL., 2.21 pg/gTHoU
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ueglg THho1ze 7253 vANEE8HRMP 1 HMDOAT Pb N s,

2,10 ZOMADITIFIZDWLT

BEEFL. REERETREEAY YD LB, F 0 LG, 350 F(C), .
LN . SRACu. HY ML (G, FILTZIL(Ge), Tl (Se), LETT LR, XA F
OUFs LS., SLa=SL @), BEYTF (o). /8527 L(Pd. R (Ae). 4D
vAum‘zxwm\7>$%>®m\%»»ﬁa\t>ﬁAwﬂ.E$Wﬂ\9U©A
(TH. FRATRBiI). FPYDLTN, 9520, 4y FUJTL), SvAhv(la)., B&
UenumLC)ThHY. BUNFHEERIICRLTSHS. AWV PI LG, TIEFT
L(Pr). 2A LN, FTYD LG, 2—0EDLEY. AFY=7 LG, FILE
ML (Th). SRTELHLOy). RIS DL H) . TILEDLED. VYL (Tm). A
FULESL (D). LFFHLQEHEL AN (88dh48aiH) ISlEiFEE S hiEnoi

3. BRNEDERIE
#&Wﬁi:ﬁ&ﬁéﬂ%‘vﬁﬁ%ﬁliﬁ%d)%ﬁ%‘éhé.‘:H%EI‘G%J%]EE‘*L%St%bh%@‘&
airline Bl TIEAG <, WERAMIZTT .
3.1. 41+ F YL (NaCl) [EDIVT
T 90.9% THY. FEPLALSUTESKPORELABETCH . RER
69.2% (HE—S U HM—IL) . RWT 73.1% (USAERE) THY. TAhUNRET
B0% LlETdHholz, 99.8% Z2BA DD H4HMH oI,

3.2.2 45 % L (Mg) DT
HUEPEOENKEN >, DIFHEHUAN DRV, BE, T —2A FSUTEOBAE
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HERULTFTTHY. B Eh-20lE 1 ~357 peg/e DEAH 2Tz, 357 pne/e #FRLT=
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X NaCl REARBETH 2 DD (RE—-PAR—L) tRA—HHBTHo=. ¥
ERLENARETRBETH > LUKNLHELERFEOBRNAEDIED Mg BERDIE
YUREDBETH > =,
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EEPLVLA M UTHESELALCERICIHY., BERROIONEHELTEC., UKEH,
TS VARTHEETH e LL., AV FRRERBREDEREEIEETH =M. A
VEFREOLDILBEETH o 12,

3. 4. AL (C)IZDVT
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—EE) ®1&HH®D Zn, Li. Ni, Cu, Ge. Se. Sn. MEIL > THOHEMEIVEMN 2=, &
BTOEBREZERELZL,

4. BOFEABEBMANICREZTRERE
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T.NaGl REIFETOREMTE ., HITERICHT BETIE 69.2% LLETH >,
EEREOREOENEZHM PO NaCl BEMNRLIELC. 42% THoE=MN., T0
AHICEEOL S EREVMNEHD-DITBEVLEEZT X SN,
2.FIBICIE Ca BREMNE Moz, TOHM Fe. Ni, Sr LHHORAEDE LY S{E
TH oo
3. HBORAMIEIZIEL Sn. Pb. Te @M o=,
477 DD IERAIETIE w~%~%# molz,
5. Mg AELEBTIE K 2 ZVWEBAMNSH 2=,

DLEERIE. R—=5 2 FOFEES. T4 IUFHERMULOLD3IBELPRETD
BHLOLDIVBREOAT, ETCR-S 2V FETHS, PHBERE—METICERED L
HHMBEAMETOLENH D,

SHRDORE
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SEOHWEEND, Mg, K. P, DEFEFEOBARX. L-EFHEBERELRZNET S
DIZE FZRYBIRRTETEHLZLMNES LD S, EFEOLLTIVVHEEZETERET
FIZH., TOHMBOEORENABRENLIEEXOND, Ko T. EFOIhoRTRIZCEAT S
BELAMENL, FOEDAYUDY (FEDELF3LEIN) FLABATHILIZCERTES
DTREELVMNEEITL D, ‘

2 E 2B BOBE L ER

BEOKIEBRERKTHEMN, BEOENBFICERMOEBEAS VL LbATL %,
KDOEEIE Mg & Ca TRED, B-LTIEDOFTD Mg, Ca £/21& K LOBEEZEILE 574
DOHIEEDESM. HHURFEFIELTL B,

J.ECEBE . BEOFHESRMWERE
FRO 1.& 2HEAGLOLG LT BORMBEEEILICMBRTHIEMNT
&3,

CO1TEBMTHELILEFELENOHEN N TNIE., FEFIFETEHHIN. BEOPDIh

FHZ2EEORTZREZATE LRSS ETICEAAICE S0k TOERTIEID
HENFOADOBIZTIDEEL., WRAET—FZRFcETWLEEWN,
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CHARACTERISTICS OF ELEMENTS IN SALT
-THEIR EFFECTS ON HUMAN HEALTH-

Momoko CHIBA, Atsuko SHINOHARA, and Hiromi WATANABE
Department of Epidemiology and Environmental Health,
Juntendo University School of Medicine, Tokyo 113

. Yasuhiro KOMATSU
Chiba Children's Hospital, Chiba 226

It is considered that element composition in salt is different from place to place, and it
contributes the characteristics of salt. The salt, which we intake everyday, may have the
effects on human health. We analyzed concentrations of 53 elements in 171 salt samples.
These samples were collected from 29 countries including Japan. Ninety (Group A) of
them were edible use at homes, restaurants, or selling stuff at general markets, 63 (Group
B) were put in meals provided in aircraft, 4 (Group C) were rock salt samples, and 8
(Group D) inedibles were used at Japanese funeral custom, and 6 (Group E) inedibles for
body massage and unknown purposes. Elements, as many sorts as possible, were
determined by the techniques of atomic absorption spectrometry, microwave induced
plasma mass spectrometry, and colorimetric method. NaCl concentrations were calculated
from Na concentrations determined. As the results, we found the followings;

1. NaCl concentrations were relatively high in all samples. The mean values of NaCl were
90.8,90.9,90.3, 92.0, and 84.1% in Groups A to E, respectively. The minimum value in
Group A was 77.4%, and that in Group B was 69.2%.
2. The analytical data of Mg concentrations in edible samples were interesting; Mg
contents in samples using in European countries such as UK, Norway, Poland, The
Netherlands, Germany, and Russia and USA were very low, and those using in Asian
countries such as Japan, Singapore, India, Thailand, Laos and Vietnam were very high,
and the ratio was more than 100.
3. Ca concentrations were high in Group C. Al, Fe, Ni, and Sr concentrations were also
high in Group C.
4. Sn, Pb, and Sb concentrations were high in Group D in comparison with those in the
other Groups.
5. Mn, Rb, and Sb concentrations were high in Group E.
6. The samples which contained high Mg concentrations showed high K concentrations,
and samples which contained high P showed high Al concentrations.
7. When the origin of the salt or the purpose of the salt are assumed, Mg, K, Ca, P, Al, and
other trace elements in the samples, may be the useful indicator.
~ So far our research work on this project was analyzing many samples, and we obtained
tremendous data, which have not been published in the world. We will continue this work
in order to observe the relationship between human health and elements in salt.
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