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VZMS (ZV2): BRYVZE, ARBRIIBRY M-
AP RYPMFA D) A=V aVE, SFFF4 k #500
(BERED): MAMLZETERRO N 7325951 b No. 31
(=54 1) BRES—5 4 PTEEOD F s FEEOARE
MR, FNENRARERBNDH 2 5 EMHR
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GHHER) RUT Y/ —n GRERESHHE) . Mkt
EH, WA M (REF MY A, KBIEA VY Y L)
ROVEMA B GEETNVIF): HERL YAV VA v M,
LYATA Y FhIAT A, WRSE: RigEEs
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REREREH (ICP-OES Al XSTC-13) : Th, Ag, Al,
As, Ba, Be, Bi, Ca, Cd, Co, Cr, Cs, Cu, Fe, Ga,
In, Mg, Mn, Na, Ni, Pb, Rb, Se, Sr, Tl, V, Zn, U,
Hg, 10 pug/mL, SPEX #, #H 1% MR THMLT, =
NeREEm e L7z,

Hg B¥#H (k2o A) RO Yb EEER (RFHRE
AHTH) : 1000 mg/L, BRALZER, HE 1% WRTHR
LT, ZhzeiRBEsk U WNEERRE L.

7K1 Milli-Q Element (HARI VART7HE) 1CX DRBHL
7oigftAk (LIKPLME 18 MQ em LA E) 2 L 72,

2:3 ¥ &

TRV F — BBV EOL X #aHTET (EDXRF) : M B R
Wik f a—A4 YAV VAT YEOD SEA-5120 & Hv7-.
B, X BONEHIEE ORI R R USRI R o
A7V ACZEh 2N ARG JGE Tablet Size20, HEAFAE
P P-1B B EH L 7=,
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Table 1 Operating conditions for fluorescence X-ray
spectrometry’

(Measurement conditions for light elements having an atomic
number of 20 or lower)

Measurement time: 600 s

Tube current: Auto

Tube voltage: 15 kV

Collimator: 1.8 mm

Atmosphere: Vacuum

Measurement mode : Automated identification

(Measurement Conditions for all elements)

Measurement time: 600 s

Tube current: Auto

Tube voltage : 45 kV

Collimator: 1.8 mm

Atmosphere: Air

Measurement mode: Automated identification

(Measurement conditions for semiquantitative analysis)

Measurement time: 300 s

Tube current: Auto

Tube voltage : 7kV, 15 kV, 50 kV

Collimator: 1.8 mm

Atmosphere: Vacuum

Measurement mode: Fundamental parameter method

FEEET I ABNLSIFHE ICP-OES): &4 2
— A YRV N A Y B VistaPRO THEHBER DO H5H %175
AR

e EHERBNELEE : KEOPEICIEAERL ¥
AVIVA VBT —F 2] —/MA-2000 B\, HWEIH
BRIE NEW-2C I X W I ERORMAITH 5 REF MY
b, KBIEANVY D AROEET VI FOEEILEIT-
7=,

HIRAME: v~ B2 BT23 BB REBOERME I
HL7.

BB BHEBRRONBEEYHEDE & LEADSEE
i, b IR TEEEEHE O EX125 TEBL, XV
FFA N OBHRRBERICIENRY 2y a— vy —BEEEL
#§ Optima LE-80K "T/T - 72.

FRENOHEESLME, Table 1~4 1R L7z,

2-4 BRABLURE

i) BHK (18MQcm). ii) 10, 20% =% J —: 10,
20mL DLF J—WiZxt L, BiAKZMZT100mL & L
TR U7, iil) 4, 6, 8% EFERVEWL: 4, 6, 8mL OFE
BICR L, BAAKZMZTI100mL & LTHRBELZ. iv)
5% THERVAWL : 7.5 mL OFEERICR L, ##IK%EINZ T 100
mL & L CHREL .

ERBRUEE L U TR MR OMIRA S 7 18 5E
LCTHW/Z, =% 7=V (10, 20%) ¥, EEZHEEL
oo TVIA—NVRE (HFE%) BEHROE—VT5%, 7
4 T 12%, BARET 15%, BEET 2% BETDH 5P,
ICP NI L 2 BESTCTLY J — VIBEN 20% %2
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Table 2 Operating conditions for ICP-OES

Measurement time: 3s

Detection wavelengths: 267.716 nm (Cr), 214.439 nm (Cd),
220.353 nm (Pb), 188.980 nm (As), 289.138 nm (Yb)

Power: 1.2 kW

Plasma flow rate: 15 L min~

Auxiliary flow rate: 1.5 L min~

Nebulizer flow rate: 0.75 L min ™'

Washing time: 15s

Pump speed: 10 rpm

Furthermore, in cases of a high content of organic solvent, a
nebulizer for measurement of organic solvents was used,
and power was set to 1.3 kW

1
1

Table 3 Operating conditions for fully automated
mercury analyzer with thermal vaporization

Method: Gold amalgam collection by ceramic tube thermal
separation (thermal vaporization)

Carrier gas: Dry purified air

Detection method: Non-dispersive double-beam cold atomic
absorption spectrometry

Measurement time: 5s

Heater temperatures: 600C, 850C

Measurement mode: LOW (0~20 ng)

Sample volume: 0.1 mL

The sample board and the additive were heated for 2 h at
700C prior to use

LTI ATHIHEZ, WEARRRL 25 L5 0 AEMEDE
Woxsy ) — VBRI 10% RUT20% &% L7z, Bl
(4, 6, 8%) 1%, BRMEMRAREZEEL THWA,
WoaErE CREE, 2PEES) ORFBIBED 4~5% BET
HrHrZ s, TLEERUNOERELELY Y IRER T
RO EORERIRE (g/100 mL) 25 45~7FEL
ENTWLILEERBLT, BFRREZ 4~8% LEREL
7o, HHEE (5%) ZEAMGZBRREGFEZEELZLOTRE
%<, BESREME LTEMORENEE 2 5 ECHERD
DI E U CRBIR Lz, AEFEOFREEE, —BIch
42% THY, FOENREZ07mol/L TH5B. T,
TGS 5% DT NIEEIX 0.8 mol/LICHLT S, L7zd%o
T, AEBEICH B AR DEE OBRRE I XERR O
KBEMR T 4% (0.7 mol/L) & L, fHERIZ 5% (0.8
mol/L) &L, I ZIZFECEEIZKREL.

2:5 MERE
RNEWUSEYEYE IS TREEDTHICHEREINTIC
FRENTELD, BRTAHITEERERICOWTIEHEREIC D
LNTwiRWw, 2T, FOXEELRILEMNRZHHT 572
DIIHEREBEZITI LI L. BATEOERFITON
TIRERZ AT 9 B THEG X Mok s vz,

B—lod s -0mRRTRVRBIIBER L, AL
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Table 4 Semiquantitative analysis of elements in insoluble minerals by EDXRF

Sample Ca Al Mg ) Si Na
Perlite 0.42 (11.4) 15.17 (1.3) nd 74.00 (1.7) 3.15 (6.6)
Diatomaceous earth 1.11 (4.2) 7.47 (1.8) nd 83.47 (1.2) 3.37 (21.5)
Talc 0.29 (13.6) 2.90 (6.1) 926.35 (0.3) 67.00 (0.4) 2.97 (16.6)
Bentonite 1.63 (1.8) 19.51 (1.1) nd 67.70 (1.4) 2.71 (10.7)
Activated acid clay 0.45 (8.5) 7.01 (1.6) nd 86.94 (2.1) 0.60 (22.4)
Acid clay 3.75 (5.0) 13.46 (1.0) nd 76.74 (1.8) 1.02 (16.3)
Green tuff 4.07 (6.2) 12.22 (1.3) nd 75.82 (0.8) 1.71 (10.4)
Granite porphyry 1.28 (11.6) 15.71 (1.8) nd 67.20 (1.3) 3.04 (6.5)
Mean (RSD) n =5, nd: not detected [wt%]

Sample Fe Cr As Pb Cd
Perlite 1.13 (3.5) 0.01 (156.5) 0.17 (180.2) 0.45 (66.8) 0.82 (179.8)
Diatomaceous earth 3.37 (2.6) 0.01 (108.7) 0.75 (76.8) 1.18 (96.1) 1.00 (58.8)
Talc 1.18 (2.2) nd nd nd nd
Bentonite 6.58 (1.3) 0.02 (0.02) 0.41 (0.9) 0.81 (142.6) 0.18 (125.2)
Activated acid clay 1.57 (2.7) 0.01 (149.1) 0.44 (131.5) 0.75 (55.8) 1.44 (141.6)
Acid clay 1.93 (3.6) 0.01 (91.3) 0.46 (128.6) 0.82 (121.0) 1.25 (87.4)
Green tuff 2.00 (3.9) 0.01 (0.1) 0.29 (0.6) 0.50 (68.0) 0.18 (135.6)
Granite porphyry 4.34 (6.2) nd 0.15 (205.5) 0.90 (78.6) 0.65 (75.2)
Mean (RSD) n =5, nd: not detected ‘ [wt%]

7z, BB E N EHIORE 5 T BE X Ao EFCHl
EL, BROVEESSLTELHERA L. EETER S
NTVBTRIZOVT T 7 Y F AT LISF A—F —FEC
L BEERETIT, ERGOBRILETHL ML .

2.6 AHEER

EHERBECEOSNTWS [BAR AR 2
LT, WREREEREICHE SN A EMEEREHW
BHRABE T2, Z0BEEEZELE L, ICP-OES I
X Y nEOBEMET R R L.

BHSMFL LT60C, 30 0RO 24 i CHE LR
RELZ. SR 2¢ 2R 7L VE 50 mL O&E
g 7z 2 7528 ICRYVIRY, BEBEE LT,
ik, =& /=) (10, 20%), BEifE (4, 6, 8%) B
LH0VIETEE 6%) %% 30mL 32, AENRS L J M
A7z BAAEEZ R L TSR, ®iLE I L KBIC
BL, BERETELZITo7. 60T, 305 R0 24 R
L2, KB, OMREEZMY ML, 1067XgThH
SRR OGEEL 7z, XY b4 MEREBRIE S VIR
L, #LOEEFEETH - 72720, 90000 X g, 2 R,
4T CHEIOEEH W, ZOLEBREA VTSV T4V
¥ — (0.2um) TIF@L, REHNERE L7

3 HRRUEZE
3.1 MEHER
HERBE, S XEoMEr HCTEELBRTE

DI EAT o712, ZORR, TXTONEREYEWEIC
BWT 14~21 8 (Na, Mg, Al, Si, K, Ca, Ti, V,

Cr, Mn, Fe, Ni, Cu, Zn, As, Rb, Sr, Y, Zr, Pd, In,
Sn, Ba, Ta, W, Re, Os, Pt, Au, Bi) DTLEIEH S
NTHwLZ L ERERL.
FEROMRE, 5% U EER ENLTHROMENEEREZE
(RSD) iZw¥hd 2% LLATH -7z, 42 Sild 67~
87% LBWEEFEETHo72. RWTAL Fe, Na, Ca’z
EVRBIE SFEL TV, FV T 3EKRFr A~ T 5%
PYOLATHBI D, 26% O Mg BHRHEN TV, Fu
7 DA ORBEEYE D 5 As, Pb, Cd DEAENED LN,
F72, SN LRI IBEDHORBEEYE D SbINT
EH D05 Cr P ENT: (Table 4). XY bF A MR
BEaLE, HEVE)U TS PEERTELTYS,
TYEYTF A MERIZ ALO; 4Si0s nHO TREN
BEKIABTIVIZIAT, YUAE - TVIFE- ¥
VARBD 3RO MBI MEEEL SO LIEWTHD,
TIVIFBIZAGTENa, K, CaREDFAF &AL
TWw5b., AT B NaAF 2 DYE, XA MTH
D, HA X v O%B4, BEALTHS. ZoBERLE
FREECEL, 73T, &, 72T 7 L0—HEEH
S, ZIEBETRERBEERICLA D 0EEALY
ThbH. MERABRIIBNT, EHEEH 1O Ca, Al, Na, Fe
DEAEZBEALTOZINSOERREL ) Dhh o/,
L, BEATOWMBLETE A 4 BB L0 s
# 2z 5N7: (Table 4).

32 RHEER ‘

1<
HEERRDBHEA~OSBEHBEHICOVTET VI
HEPSOT NI =T ABEBBEFHYROFRAF L AR
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MOLDOERBOBHEE " PHE I N TS,

4, REVSEYE O ZEERBRPBE~OB RS
BOWENNRIE, © PNOREZESBEENS He, Cr,
Cd, Pb BT As IZDOWTHRET L 7=,

Cr, Cd, Pb U As X, ICP-OES IZT#FNEFNDILE
DREDORV 3 ROGHBTHUELIT, BERTY S
FAv 275wy FH (SBR) AEFR | EERERL,
Cr i% 267.716 nm, Cd % 214.439 nm, Pb iZ 220.353 nm,
As (% 188.980 nm CTEE L 7.

As ZBR TEOWIEEYHE X, BHABROLEESN
THREBEINZ2o72Yb (289.188 nm) = H\, BEIX
1pg/mL & L7z, AsiZDWTiE= MY v 7 ADEEN L
Tlrolzlz, WNIEEYE ol

Bk, =&/ —v (10, 20%), EElEE (4, 6, 8%)
ROHEE (5%) THREBREFIERLI-L A, RERKIX
WM OEBBUBEICB VTS 0999 & RIFRAERTH

Table 5 Detection limit in liquid-food-simulating
solutions by ICP-OES (ppm)

Element  Ultra pure water ~ 10% Ethanol ~ 20% Ethanol

As 0.032 0.022 0.030

Cd 0.002 0.005 0.002

Cr 0.025 0.001 0.002

Pb 0.010 0.001 0.017
Element 4% Aceric acid 6% Acericacid 8% Aceric acid

As 0.016 0.009 0.015

Cd 0.002 0.003 0.012

Cr 0.001 0.010 0.002

Pb 0.028 0.009 0.009
Element 5% Nitric acid

As 0.052

Cd 0.004

Cr 0.004

Pb 0.009
71 0.999
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D, FRZENOKRBIRAZ Table 5 IR LAz, 2B, B
EROERDBENMEOEERZE (o) 2HHEL, 30 MM
RS E L7z,

Cd (BRHFRF: 0.002~0.012 ppm) X, WTNORE
HSMUEDEICB W THRBRALTOBRETH o /2.
As (MRS : 0.009~0.052 ppm), Pb (BRHIFRS: 0.001
~0.028 ppm) KU Cr (BRHFEF: 0.001~0.025 ppm)
IZDOWTELNBEHRROBR % {uE L EREDIAL
BIZ/R L7z (Table 6~8). BHMBRPELRLDIL, WE
BICHWy ) — VR UBIGERT S~ b v 7 ADF
BicrardbokEZONT.

Hg O, MESIEEEKFNEEE T Bz,
Hg (BHBRF: 0.0005 ppm) &, W OB
WEIZBWTCORBBRRAUTOBHETH - 7.

3.2:1 BEARVOIZ/ —IEERLSEICEDEH
20% ¥ ) — VoA, 60T T30 MRV 24 R DE
HBEBETIE, WINoRBEREWEDEICBW TS Cd,
As, Pb RO Cr 3MHBARUTTH o /2. BHART
10% =% 7 —VOXf, BHEL,D As DBLHPRD LR,
BHERE 30 0B R 24 BE OV BHA~NOBH
BVSWENICH o7z, 72, BHEMIES 2o THHE
HEDERIZEAELRDONR o7z, AsDBEHIZ, &
HET—ERICLEED, TAULOBHBIP RN L8
SN (Table 6).

3:2-2 EAMBRCUSIEICKZB/E  BERBECEECH
BEHRIC L ABEBICOWTRE 217072, WBREROER
£B1Z As, Pb RN Cr THo 7255, EEBEDAEED S,
As RS Ph OB RBAD LN D DD, Cr DBEHIZFRD
SNz o72 (Table 7, Table 8). BEEEHEMAEOLA
EERRRE K L CEBIRED NS 2 EMEH 5 b D
O, FREERICIZZEEZIZIEALRDON o2
(Table 7).

HELT (FEBEERLEE: 0.067~0.166 ppm, MHEE
W 0.198~0.227 ppm) RONRY b A + (HREHF

Table 6 Elution of As from insoluble minerals using solvents simulating neutral liquid foods (ultra pure water) and

alcohols (ethanol) (ppm)

As 30 min 24 h
Ultra pure water ~ 10% EtOH 20% EtOH Ultra pure water ~ 10% EtOH  20% EtOH
Perlite nd nd nd nd nd nd
Diatomaceous earth 0.053 (5.8) 0.042 (2.7) nd 0.058 (8.5) 0.045 (4.4) nd
Talc nd nd nd nd nd nd
Bentonite nd nd nd nd nd nd
Activated acid clay nd nd nd nd nd nd
Acid clay nd nd nd nd nd nd
Green tuff nd nd nd nd nd nd
Granite porphyry nd nd nd nd nd nd

Mean (RSD) n = 3, nd: not detected
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Table 7 Elution of As, Pb from insoluble minerals using solvent simulating acidic liquid foods (acetic acid) (ppm)

30 min 24 h
As
4% Acetic acid 6% Acetic acid 8% Acetic acid 4% Acetic acid 6% Acetic acid 8% Acetic acid
Perlite nd nd nd nd nd nd
Diatomaceous earth 0.067 (1.0) 0.139 (2.2) 0.160 (0.3) 0.120 (5.1) 0.130 (1.5) 0.166 (0.6)
Talc nd nd nd nd nd nd
Bentonite 0.046 (1.8) 0.070 (3.3) 0.079 (1.0) 0.021 (8.0) 0.046 (3.6) 0.071 (4.3)
Activated acid clay nd nd nd nd nd nd
Acid clay nd nd nd nd nd nd
Green tuff nd nd nd nd nd nd
Granite porphyry nd nd nd nd nd nd
Mean (RSD) n» = 3, nd: not detected
30 min 24 h
Pb
4% Acetic acid 6% Aceticacid 8% Acetic acid 4% Aceticacid 6% Aceticacid 8% Acetic acid
Perlite nd nd 0.017 (6.3) nd 0.012 (19.6) 0.022 (15.5)
Diatomaceous earth nd nd 0.010 (18.2) nd nd 0.013 (14.8)
Talc nd nd 0.019 (30.9) nd nd 0.020 (28.3)
Bentonite 0.170 (1.0) 0.261 (5.6) 0.386 (3.4) 0.220 (5.8) 0.343 (2.4) 0.386 (0.8)
Activated acid clay nd nd 0.018 (3.1) nd 0.009 (5.2) 0.047 (7.6)
Acid clay nd 0.028 (11.2) 0.068 (10.6) nd 0.031 (9.6) 0.023 (2.7)
Green tuff nd nd nd nd nd nd
Granite porphyry nd nd nd 0.029 (15.6) 0.043 (4.2) 0.060 (4.2)

Mean (RSD) n = 3, nd: not detected

Table 8 Elution of As, Pb, Cr from insoluble minerals using acidic eluent (5% nitric acid) as positive control (ppm)

As Pb Cr
Sample

30 min 24 h 30 min 24 h 30 min 24 h
Perlite 0.080 (26.4) 0.089 (13.5) 0.028 (72.7) 0.128 (0.4) 0.080 (5.0) 0.193 (0.7)
Diatomaceous earth 0.198 (17.3) 0.227 (12.7) 0.034 (30.5) 0.112 (1.0) nd nd
Talc 0.079 (27.4) 0.080 (63.9) 0.034 (16.0) 0.050 (2.0) nd nd
Bentonite 0.180 (47.0) 0.287 (31.3) 0.820 (19.6) 1.352 (0.9) 0.019 (29.4)  0.076 (1.4)
Activated acid clay 0.079 (52.6) 0.169 (71.6) 0.180 (50.9) 0.956 (12.4) 0.020 (3.8) 0.078 (2.5)
Acid clay 0.082 (2.1) 0.265 (8.8) 0.190 (4.9) 1.090 (0.2) nd nd
Green tuff 0.080 (1.5) 0.142 (4.8) 0.150 (8.4) 0.543 (9.6) nd nd
Granite porphyry 0.076 (32.3) 0.124 (76.4) 0.080 (19.1) 1.050 (13.5) nd 0.031 (0.3)
Mean (RSD) » = 3, nd: not detected

BOLEE: 0.021~0.079 ppm, AEEEVEW: 0.180~0.287  ELICHERWERED As RIS h-0F, HELTOR

ppm) (Table 7, Table 8) %6 As AWAH S N7z, As D
BHIEEICHER XY VA MZED LR, BHER
FEIXEERRIEE R OB B b 53, BELDIFH A
15~ B8 BIFERENVT L5572 (Table 7).

HELHLD0 As OBFRER, =7/ - VERRDE
< Bk < BB EA RPN <5% MR REEOIET
Bk AEMIZH o7 (Table 6~8).

AsiE, DL E, BAfi, bHPDE0BEHICREE (&K
ppm ~H ppm) 'V TEENTEY, —RPCHELZED
W7o v o LS04 OWREIEE
CASsEEBLTWBEERTWBSY, T/, BEZED
WKEEFORITIE, WAKEEE (As ERRMRRE: 710
~2900) &IZIZFEE (As EMRIBHEHRE: 240~2800) @
As DEREHFLRESINTVWLEY, bl bl

BFOEMRREEOBEORTHL I LITERLTWE L
Zbniz.

Pb OB ML, FERBELEETRY FFA 25 0.170
~0.386 ppm A& b7z (Table 7). FARICAHRER CTIE
NY bFA P OBHIREE, 0554~1.352 ppm DOHFET
BHEWEBTH o7 (Table 8). Pb DEEMEEEIIAL K
UTHEEA T CH MDD 5 N N EESEY Y E I F 1T
YIMFrA b, BEEL, HERLTH o7 (Table 7,
Table 8). ThHEDHTARY M4+, BEAL, &
HEix, BEFRCHEE (FEryEYOFA P 2ERSELT
WARREEY) THY S, BHEHNFIRLZ-TVS,
BMEDOELE I, RYFFATETVIFRBOBA + 98
NaAFThY, XV MEBUELTNa ALV
FPHAT VCEEHRAZZDOPEBEELTH S, Bizz
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OBMEALERBCRE L oEEALTHE. L
DVoTC, BUEOBENIKEVIZESREAS T v OitidsE
Abh, HEALO P OBV —BEREERSH
5.

Cr DEIIZ, BRBEZEZHWHE0R, £ ) HA,
ARy MFA P ROEEA T S BHESRD S, 28—
T4 FOBEHIEEIE, 0.080~0.193 ppm OHFHA TR D H
WHTTHRERTH Y, REREEIRSE L T 2EmR
517z (Table 8).

AsIZOWVTREBELEXRVY M FA P2 SOBHIFEE
ZLDTHBY, BEXBROPLEEZERIRVMFA
IhIBmEAL, FHETO A EBFEOFBEVIZD H
Pbo6T, BHEIDPLRWHERE L > TW/z, PhIZOW
THHEL, RIOBEDOEAENBNCL20b 5T
BEDOFER & 72 5Tz (Table 4, Table 6~8). HEX
MICLBZEEBEEDORREIL, SFEN Y ¥BZIEER
BEHEE D RSD 1F 2% PLNTH - 722%, EEREDODH S
As, Pb, Cr, Cd 22V TiX 001~ 15% DEFETH Y,
F$7-RSD 2*100% % B AHTITEDH Y, BEFREL 2w
ZEDD, HIRORRICEob DL EbNS (Table 4).
S, MERRE LT7 vbkEREZ EOMLELETHEE
TEROERZITV, BHELOBERIZOWTRET 2 LE
NHbHEEZD.

K, T3 — K OEER L SRS E & T IR R o B
ETRCTHELLR EOFEBHA Z2MHEH L72EE, A% Pb
LEOEEBVBRHENSL Z EAVRBENT, EAEERC
B2 AR Pb3MHLTERLRZWEEIRTNEY,
PbiCOoWTREMBAEEOHERKE ADREEEZ 0.4
ppm' EEA T ALRVEREENTV S, BiAKR
Ly ) — VEHBRDBIEIC P OBEIED b T, B
BEHBUEEOBHBIZBVTHIRY M4 +25Pb D
BHPFEOOLNEDDD, 04ppm B2 5D DIE% <
(Table 7), BEREELOBBEIRZVWEEZ SR,

F72, LRICHL CIEEHREKICBWTIZF VYT
FHNINI VEBRERIZ L D As0s &£ LT 0.2 ppm" (As &
LT0.151 ppm I2HHY) ZBRA TR ZLZWVWEERTW
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There is increasing concern that heavy metals present in insoluble minerals used as filter aids
are eluted during the filtration of liquid food. Therefore, fundamental research was conducted
to determine whether such a phenomenon actually takes place. First, material tests of insoluble
minerals were performed using fluorescence X-ray analysis. A semi-quantitative analysis of the
major elements constituting insoluble minerals revealed that Si content was higher than approxi-
mately 70%, while Al, Fe, Na, and Ca were present in relatively large amounts. As, Pb, and Cd
were detected in insoluble minerals other than talc. Then, the elution test was performed on
liquidfood-simulating solvents used in the manufacturing process. The elution test of Hg, As,
Pb, Cr, and Cd using liquid-food-simulating solvents demonstrated that neither Cd nor Hg was
detected from various combinations of insoluble minerals and liquid-food-simulating solvents.
In the elution test, As, Pb, and Cr were eluted when nitric acid, a strong eluent, was used. On
the other hand, heavy metals, such as As and Pb, were eluted when filter aids, such as diatoma-
ceous earth, were used in the manufacture of near-neutral liquid food and liquid food contain-
ing organic acids, such as alcoholic beverages and acetic acid. In this study, where food hygiene
was the main concern, As was found not to pose any problems. However, since the toxicity of
As is dependent on its chemical form, it is necessary to determine the chemical form of eluted As
in future studies.

Keywords : insoluble minerals; food additives; heavy metal elements; fluorescence X-ray spec-
trometer ; ICP-OES.
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