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Development of Rapid Simultaneous Determination Method of Arsenic, Cadmium, Lead and
Mercury in Feed and Pet Food by ICP-MS

ITOU Saori"! and HAYASHI Natsuki
("! Fertilizer and Feed inspection Department, Food and Agricultural Materials Inspection Center (FAMIC)
(Now Food Labeling Monitoring Department, FAMIC),
*2 Fertilizer and Feed inspection Department, FAMIC)
We have developed a rapid simultaneous quantitative determination method of the concentration of

arsenic, cadmium, lead and mercury in feed and pet food using an inductively-coupled-plasma mass
spectrometer (ICP-MS).

Having added 5 mL of nitric acid, 2 mL of hydrogen peroxide and 0.4 mL of gold solution to samples,
they were processed by a microwave digestion system. Having further added rhodium and rhenium
as internal standard to the digested samples, arsenic, cadmium, lead and mercury were respectively
quantified by ICP-MS.

Recovery tests were conducted on grass hay (alfalfa hay). The resulting mean recoveries ranged
from 104 % to 107 % for arsenic, 95.7 % to 96.5 % for cadmium, 84.9 % to 91.6 % for lead, and
82.5 % to 89.6 % for mercury. The repeatability in the form of the relative standard deviations
(RSDy) was less than 5.8 % for arsenic, less than 5.3 % for cadmium, less than 12 % for lead, and
less than 1.8 % for mercury.

Key words: arsenic; cadmium; lead; mercury; inductively-coupled-plasma mass spectrometer (ICP-
MS); feed; pet food
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A E&oHF (LLF TICP-MS) W) . ) X 2Z RS IRFEALENL TS, £2 T,
WRR304F BRI M S 1, JEEFERBREY K PAOAC Official Method 2015.019% JEICHEEE RS D
ICP-MSIZ X B0k #B% LY, SRcFEEICHRN OIX, ZOSEIc—8EE 2 M, fEto—
(B ERTEE) KOEiEhW A —5 (K7 4 %) (Cxhd 5 %S4 PEOMGE % F e L7zb.
A ENE, BRI EN L 7B IR O MERICI T, ATE K OB AT B 1 (2 UL oD 45 4T 1
(LAF TEIRb AT EHEL ) S ). ) 0B o ERMEICEHENRD Sh-fbblicon T, %
DJFRKSEA % FEh L, Fio, SFICFEEICHRGT L2 a00miEc 20T, BRI FEM L T 720 s
O—H8 (FHE) R OEgERAGE O 8 (Vv —F—%) XTI UMERELLZOT, £
OMEERET H.

Table 1 Advisory levels of arsenic, cadmium, lead and mercury
Maximum levels (feed: mg/kg , pet food: pg/g)

Feed types - -
Arsenic Cadmium Lead Mercury

Formula feed 2 0.8 2 0.2
Grass hay (except for

rice stra\z)( ’ 2 ! 3 04
Rice straw 7 1 3 0.4
Fish meal 15 3 7 1
Meat and bone meal 7 3 7 1

Pet foods 15 1 3 —

2 EERGE

2.1 OB

1) fRBE & OV BrEh el

Bl Gkt (FLHAFERER) |, BHRE (TAT7 7 VT 7 HEROT LA 7T AFE) O
ok, TNENERE | mm DR 7V — 22558 Lo 1| SUImm 2 THtkL, o
ARk E Lz, ZmBRAEROZM GRS v —%— (h— KX A7) X, AROEETIEH
RN TCHoTolodd, XS HTEE L%, M3 THAL, BBE | mm OFF 4 @i L
boESNAREE Lz, I 320 o AR E LTHW .

¥, MFENZHW-E AR % Table 2 12, ZLi@h¥ k% Table 3 (2R L7-.

Table 2  Compositions of the formula feed

. Proportion .
Formula feed types Ingredient types %) Ingredients
For dairy cattle Grains 61 Heat-treated corn, barley, corn, extrudered soybeans
Oil seed meal 14 Soybean meal
Brans 8 Wheat bran, corn ghiten feed, soybean hull
Others 17 Cotton seed, alfalfa meal, soybean curd residue,

molasses, salt, calcium carbonate, feed additives
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Table 3  Ingredients list of pet foods used in this study
Pet food types Ingredients

Dried jerky for dogs  Chicken breast tender, preservative (potassium sorbate), antioxidants (sodium nitrite),
(hard type) color former (sodium nitrite)

Milk protein, animal fat, dried skim milk, vegetable fat, egg yolk powder, milk
oligosaccharide, dried yeast, pH adjuster, emulsifier, taurine, L-arginine, L-cystine, DHA,

Milk powder for cats  vitamins (V. A, V. D, V. E, V. By, V. By, pantothenic acid, niacin, V. Bg, folic acid,
carotene, biotin, V. Bi2, V. C, choline), minerals (Ca, P, K, Na, Cl, Mg, Fe, Cu, Mn, Zn, I,
Se), nucleotide, flavour (milk cream)

y

2) FAPAS ik}
The Food and Environment Research Agency T F {8 L TU» %, Food Analysis Performance
Assessment Scheme (LA [FAPAS] &\ 9. ) @ Proficiency test 07353 @341 FH#lE T07353
(Metallic contaminants in Animal Feed) % ff/H L 7-.
22 BO#

1) Hifg K OREE2 1L Ultrapur-100 (BIH b5 8) 2 HvWio. mER bk sE & O'WERE 1E Ultrapur (B
fLZR) 2RV, L AT A VRRIIFOLRS (B L7 AV AFOEMERE) 2 vz, Ki
Milli-Q Integral 5 (Merck Millipore ) (2 J0 0 8 U 7oAk (JISK0211 @ 5218 I[ZEF S A7z
R & VT,

2) ABUELE (10 pg/mL L-3 AT A 5 A M — WERE — e — 7K (5+6+10+179) )

L-Y A7 A U1 mg % 100 mL OEFHTF =2 —7 1A, K% 70 mL Mz 7o, ZiuZHEme
2.5mL, FEfg 3 mL K OEER 5 mL 20 A, BT E TREMA THREE 2 TR L.
3) PEAEE
W3, 7 EIvL, 6, KR, L=ULh, vy A ROeORREREIL, Table 4 (2R LT
fifaed, HkoboE M.

Table 4  Standards used in this study

Guaranteed value

Heavy metals and others (ug/mL) Manufacturers Specification
Arsenic standard solution 99.4,99.6 Fujifilm Wako Pure Chemical JCSS
Cadmium standard solution 99.3 Fujifilm Wako Pure Chemical JCSS
Lead standard solution 99.4 Fujifilm Wako Pure Chemical JCSS
Mercury standard solution ~ 100.3 Fujifilm Wako Pure Chemical JCSS
Rhenium standard solution 1003 ACROS ORGANICS for atomic absorption

spectrochemical analysis

. . . for atomic absorption
Rhodium standard solution 1002 Kanto Chemical . .
spectrochemical analysis

. . for atomic absorption
Gold standard solution 1004 Kanto Chemical i )
spectrochemical analysis

4) EABEEIRAGEMERK
ME, BRI UL, MR OUKEBEREFIRS 750 pL 2 15 mL OERHA T =2 — 7 I EMHIC AN
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TIRAL, BICERE CHREELZ N CTESBSREGEERRZFAK L (20 1 mL I,
FHERFLLTENENSpg & 5H) .
5) REWNIELER
L=U L ke Yy MERERES 75 uL % 15 mL OEXHT 2 —7IC AR TRAL, B
AR E CTHE (1+419) 2 M CIRAWIEERK AR L2 (Z0# 1 mL 1%, FWNEEL LT
TNENSpg #5HA) . S OIZIRAWNEERIK 300 uL & 1S mL OEEHTF 2 — 712 A, I
MRETHEE (1+19) 22 TRAWEERZ#HE L. (208 1 mL X, FWEELLTER
F100ng 5 FH) .
6) IR
GAEYEIFIR 1.5 mL % 15 mL OERMF 2 —7IC AN, EiE CHEE (1+19) 2z TEE
WaERKLZ (Z0W ImLiX, &L LTI100pug 254) .
7)) EHEeRFIRAITEER
BEeRERAIEERRK, BAENEEREOCSEKRO—E&E% 15mL OEFHT 2 —7IZ A
TRAL, FICEHRE CHREEZINZ CTEMICHARL, | mL PICKERESFL LT 0.05,
0.8, 2, 6 %110 ng, FWEAEL LT 1 ng WITA&L LT20ng 2EHT5EEBERAE
Uik 2 L L7z
FRFICESBFRAEEREZMATICFERICEREL, SNEEL LT Ing K& L LT
200 ng & AT HIE 0 ng/mL O FEABSIRAEEER A R L7z,
WET HFRI21E, Labcon F o — 7 ICHG B ERAEERE B LT,
23 WELUEGRR
1) Frterk -
g 1 (A (FLBAEE M) )
ZM 200 Retsch 8 (HBIX 1mm 227 U —>, [EHEH 14000 rpm)
itk 2 (e R O & 1)
SM 100 Retsch B! (APIE 1mm 227 U —>, BEIEEE ((E4F) 1430 rpm)
ik 3 (BB e )
GM 200 Retsch # ([a[#5%% 10000 rpm)
2) mESRAS
Anton Paar 8 J [ E SRS © T
Milestone $ 5 £S5 iR A% : TF
3) ~A T a ot
Anton Paar #l~ A 7 v &4y fR2EE : Multiwave 3000  Anton Paar H
Milestone #~ A 7 o iz 53 fi# 241 : ETHOS PLUS-HS Milestone %
4 Fa—7
ERMAF 2—7 : DigiTUBEs 15mL, 50mL % TV 100mL AY 7m L SCPSCIENCE #
Labcon fdF = — 7 : Centrifuge Tubes with screw caps 15mL AR YU 7m L > Labcon fl
Thermo 5 = — 7 : Sample vials 50mL 7R YU 7’2 E°L > Thermo Fisher Scientific
5) ICP-MS :
F— Y77 —E . ASX-560 Teledyne Technologies i

N

o2 TFM %% 100 mL  Anton Paar 3
SRR % HPV-100 Milestone

<
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FESES T T A~ EBEOWEHES - iCAPRQ ICP-MS  Thermo Fisher Scientific f
6) Wb : PTFE WA U7 v{b=—F L Saint-Gobain
24 ERFIE
) fhoH
HTEEE 0.5 g & IEMEIZ B > C Anton Paar 5 573 fE 25 25 1% Milestone Y &5 & /7 fE R 2RI A
AU, BEEE S mL, iWEE(b/KFE 2 mL K OEIEIK 0.4 mL 201 %, @23 & F - 7-1% Anton Paar
<A 7 v R E XX Milestone e~ 1 7 v Il /) fif 25 (& % F N C Table 5 X (3 Table 6 D47
7 77 Mo ToHfE L7z (Anton Paar i~ o 7 m R dE@E 2 0 L5 ﬁ% L 72 B DIR
%, £9140~200°C) . fmtk, R E 15SmL OERHAF 2 — 71K TB LIAKL, FIZERH
F a2 — T OIEMETKEMZ, 1700xg TS5 o0 EE L. EEAHK 3.75 mL & QYRS NIZ
HHZ 0.5 mL % 50 mL ODEXHTF 2 — 7 ICEMIC AN, FRENEZ ERHT 2 —7 OFEHRET
%, ICP-MS |2 & 2 JIEICH3 2 3 EHR R & L7z,
[FIREIZ 3R 2 W2 W TR — OBEZR ATV, ZZRBRIEIRZ R L7z,
HIET BT, Thermo flF = — 7 |ZEEHATR K NVZERBRISTIR 218 L T-.

Table 5  Opereation condition of Anton Paar’s microwave digestion

Wattage Time
Process .

W) (min)
Step 1 (Heating) 0 — 1400 10
Step 2 (Fixed electric power) 1400 40
Step 3 (Cooling) 0 30

Table 6 Opereation condition of Milestone’s microwave digestion

Temperature Time
Process . .

O (min)
Step 1 (Heating) 0— 200 10
Step 2 (Fixed electric power) 200 40
Step 3 (Cooling) 30 30

2) ICP-MS 2 X % HlE
REHA R, X BEEBREIRAIERER M NERBRERZ ICP-MS [ZE AL, £E=F—AF T
B AAF oy MRS, BIESM% Table 7 (2~ L7z,

Table 7  Operation conditions of ICP-MS

Nebulizer gas Ar (1.08 L/min)

Plasma gas Ar (14.0 L/min)

Auxiliary gas Ar (0.80 L/min)

Collision gas He (4.34 L/min)

High-frequency output 1550 W

Monitor ion 5 As, Med, pb, 21 103Rh ¥Re
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3) it &
BonlAFT Iy MEPOHBERL O FI T LT T AT, SARUKBIZIL=7 AT
WAEYERIE L, BB ORE, 7RI UL, ShRUOKEBELZEM L.
ZERBREIRICONWT, EOER/FOLNIZSL AT AL ALV,
¥, EREIEOWEA Scheme 1 TR LTz,

Sample 0.5 g (100 mL high pressure degradation container)
——added 5 mL of nitric acid and 2 mL of hydrogen peroxide
——added 0.4 mL of Au solution
Microwave digestion
I—washed with water
15 mL volumetric tube
—filled up to 15 mL with water
— centrifuged for 5 min at 1700xg
——added 3.75 mL of supernatant
50 mL volumetric tube
——added 0.5 mL of mixed internal standard (Re, Rh)
— filled up to 50 mL with hydrochloric acid-acetic acid-nitric acid-water (5:6:10:179)
containing 10 pg/mL L-cysteine acid

ICP-MS
Scheme 1 Analytical procedure for arsenic, cadmium, lead and mercury in feed and pet food

2.5 FARMIHTREMEEICB T AMb LN KU ASHHEO R T IE
ST EEOHRF THWERD D 5.0g 2 100mL ® k—/L B — —IZ A, fkoirRuEs 4
T L 121 128> TR L L7z, ZAUCHERE 10 mL 2 OVK 20 mL 212 72t%, 165 °C IZERE L
7oAy 7L — K ETSHMMBA L. B Lo a, Wolt AMBESD, Ky h 7L
— hNOBREIEEE 10 °C LS 7%, HOMEA L. ZoEEZEVIEL, REHRENAZEHT DR
FEEMER LIz, REHNAEA R LIEE LY & 10 °CERVIREZMBVEE & L, @ OInEGEE
(205 °C) & DN D LI MBRER 2 RD TME L, HBoNZHEHAKRT O N K 7 A &%
BRI EAEITEVIE Lz, F70, WAlc X220 LR 2 MiEd 5729, PTFE ® oA
T RENAIRIC D BN T2, Rl—OBIEZITV, SENATR D520 9 5 IR & i~ 7z
72k, RSB Z A WSICE — OBRIEZITV, Z2RBRIAKR 2R L. 22 BRIRIEIC OV T,
EOERGONTGE TR EZ LS E, RBHERT O NI v LAE&LFRMT L.
26 ~A U RS R E O BT
oAkt (JLAHFfER) KOV FAPAS k%, 2.4 @ 1) @ Table 5 & X Table 6 Dy fig 7 v 7
TLZEO AL, TO®K 24D 2RV IS, HEHARTOESRERZME LT
ks, FFRHCREZ AW RV TH—OBIEZITY, ZRBIEEE2 AL 72, ZRhBERcov
T, EOEIELNTZHEIT™ELELIE, REARFTOESBEEELH T L7z
2.7 WINIEGER
2.2 D 4)D A B R AR ME TR & A RS IE CEfEIC AR LI AWz,
TNT VT 7 R R OE R E AR (BEMEEREY y—F%— (=2 AT RH) RO
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vz R ) oW T, KEERSEEZ TN ENREMNE IIRAL, —KEFE LIZRBRICARIEICH
S THIMNENLGRER 2 Fhi L, FAEE K OOR U 2R 7o
%¥, FRFICESBELZIRMLRWCH—-OBIELZITY, 77 7EREZME L, BUIGETSA
REtO 7 Z7 7 fEEZELSIWTRME L.
2.8 @R RAS TR O Y O W
Bk VIS, 8B 5 mL, EER{EAKFE 2 mL K OVEVANR 0.4 mL % S ESRE RIS AN, 2.4
D 1) O Tables DR v 77 NEEHA L TMEAL, TOk, 2.4 D 2)KO3) 1T/, REHATK
HToOESREFELZIE L

3 BRRUEBR
3.1 AR EEIERICBIT A OO N K U LAGHEDOKRE

BRTTAE I I L 7o @I O ERIC B W T, RIER ORI T B ICE Wb bR o s K
RULDEEMAERDIZE Z A, HIFE20.211 mgkg, %E0.175 mgkg £ 72-728. Fab bl
AMEAENZEHBLLT WD, SR T EEETIRER (205 °C LLE) KO ARVIRE
(185 °C) TLOMEATE lednole. 2D, HRA+HERD, ERMEIZENELTL B X
YA

—MEIZ, ROSIREEZ10°C T2 & BUNEREIT DI D728, HEORMABIEL D, £
D=, MBGEEZ T CHOMBEMAEITTZ LICk Y, @FE MBS L[ CBE THRE %
RTHZENAREICARD EEZDND. T2 TSI, =T HIEE L0 HARWIRE T
BRI AL X 2 L2 kY, MboFON FI vV LAZEHIETICERT DI ek, AV
7RG HIX185 °C TZEM L7729, 175 °C TA0mRIMEA L= &L 2 A, B I U A0 EEEIX
0.107 mg/kg &720, FRITFEE LY LIRVEE e o7, F7, ZUHIEE L Tilazinx=n,
FARICZZ L= Z L, I & D0 MBI EO L BICIZES o 7.

32 AU m SRS E O MR

BRICAEE OREHIAE A L CuN 7z Anton Paar i~ o 7w Il /0 i3 181X, RS2 ) TRE
LTS, ARFHERTE 5~ 4 7 n o REEORBEZ LT 720, DSR2 R E THOE
T& % Milestone B~ o 7 v /3 AL 2 ARGHIE A TE W2 /Et L.

Fl okl (LAZREIE ) KO FAPAS EHZ DWT, 26 ICEVWEHEEBS 2 EE L. T 0Ok
H1X Table 8 ® LBV, Anton Paar i~ 1 7 o /3 fifdE & T L7 A & Milestone fl~ 1 7 1
W fRIEE T LT SE L DORIT, WTINbERMEICKEREITIRON R N1, 2D,
A% DR T Milestone i~ o 7 v Rl E 2 DT H MBI 2w EE L BT,
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Table 8 Comparison between microwave digestion systems

Arsenic Cadmium Lead Mercury
Sample types Manufacturers Quantitative Quantitative Quantitative Quantitative
value value value value
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Formula feed Anton Paar 0.023 0.038 0.025 ND
for dairy cattle Milestone 0.012 0.036 0.031 ND
Anton Paar 0.297 0.203 2.111 0.024
FAPAS
Milestone 0.316 0.209 2.142 0.028
FAPAS assigned value 0.321 0.204 2.176 0.036
Quantitative value upper value 0.443 0.287 2.795 0.051
(mg/kg) in the range
2=<z=<2 lower value 0.199 0.121 1.556 0.020

ND: Not detected

n=1

3.3 BIRMEOMER

BT EMEIR I L BEERENRIEENTZ 7 LA V7T AFEIZHOWNT, KRIETEV oL,
REHCR O EMEN KBS BEOERICKIETHEORMEL EM L. Z ORI Table 9
LBV THoT.

LS S OR 3AE R OV B AT R E TR S 7. 20D O BAEIE, ARk & ko i L1
LETENRBO DNTR, BT EEEICLV GO EREIIEE FTRRHOE CHo7=. F
7=, FE O EEE TR TH-72H FI T ARKREIC L VBB SR, KBRS ER
TBRA M DE T > 7z,

LEDOFERICOWT, E& FRRBOMIZIELSENHDZLE2EBET DL, AEICLVED
N EREESTHGEOBRIGREO LD EEZEX b, ERICEET L X REFITRL, RKlEDO
BIRMEICHEIZ W EE b,
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Table 9  Quantitative results of klein grass hay of this method
and analytical standards method of feeds

Arsenic Cadmium Lead Mercury
Sample types Analytical methods Quantitative Quantitative Quantitative Quantitative
value value value value
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
This method 0.137 (0.039) 0.173 ND
Grass hay Analytical standard
Klein grass ha nalytica’ standards 0.079 a) a) a)
( gr y) method of feeds (0.079) ND (0.427) ND
(Lfgg‘;f(ilu;fﬁ;ca“‘m 0.04 0.04 0.04 0.04
This method Limit of d g.
mit of detection
0.02 0.02 0.02 0.02
(LOD) (mg/kg)
Ana]ytical standards LOQ (mg/kg) 0.2 0.10 0.5 0.03
method for feeds LOD (mg/kg) 0.05 0.03 0.2 0.01

ND: Not detected
(): less than the limit of quantification
Except where noted: Mean (n = 3)

ayn=1

3.4 EsAnmEI R

TNT 7T 7 R R OVEE R (BEM Yy —F%— (=2 AT RH) KO
7 G ) AV, 2712 X0 dnmEaRER & £ e L 7-.

TIT VT 7 RLEOFERIX, Table 10 ® & BV, MFEIT OV TITFEHEULE 104~107 %, £
DGR UK FE T A= #E R 2% (RSDy) & LT 5.8 %LA T, # KU A2 TR EHEIILR
95.7~96.5 %, RSD; (% 5.3 %LLT, OV TITFHEIUTR 84.9~91.6 %, RSD: I 12 %LL T, KR
[ZOWTIE AT R 82.5~89.6 %, RSD; 1 1.8 %LL T OREIE DAL, ik iLuERF 3 @
RE O Z L MEMRBIETA T4 (BUF TYMHRERIET A RT742) Lnd.) ITEDLI
72 1) kO2) OBEROGHTREO BEE LA BRIRERTH 7.

1) BEE 70 %LL E 120 %LU T

2) KEHE 22 %L T (WRINEE 0.04 mg/kg) , 18 %LL T ([A 0.4 mg/kg) , 16 %L T ([A 1

mg/kg) , 14 %LL T (A 3 mg/kg)

TEREAGEE (BEMTERY v —%— (hN— KA 7 RA) KO ILvy BHH) ) ORI,
FMERE Y ¥ —F%— (N—R¥ AT RKA) OEETFRMIZOTRMEINGRERIZIB W T, #EFEIZOW
TITRET & 722 0 PF AL 11 ERBIEO R Y MEMRE (BLT TPF AL o2 S MR ik
EWVDL ) WKWEDOLNEEEOBEEAZHE ST, IO VWTHEERMEOELYENKREL, B
EROBHTREE O BIEEEZW - S hotz. iz, I s Off) ©EEEMEY O FIMENGE
BICB VT, RS EEILE 20 BEO B2 S 0o 7.
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Table 10  Recoveries for arsenic, cadmium, lead and mercury

Arsenic Cadmium
Natural Spiked N b) Natural Spiked 2 b)
Sample types o Recovery” RSD: . Recovery” RSD:
contamination  level contamination  level
(mgkg)  (mgkg) (%) (%0) (mgkg)  (mgkg) (%) (%0)
0.026 0.04 107 5.8 0.059 0.04 95.7 53
Alfalfa hay
0.040 7 104 1.4 0.056 1 96.5 0.7
Lead Mercury
Natural Spiked 9 b) Natural Spiked 2 b)
Sample types o Recovery RSD; o Recovery RSD;
contamination  level contamination  level
(mgkg)  (mgkg) (%) (%) (mgkg)  (mgkg) (%) (%)
0.031 0.04 91.6 12 ND 0.04 82.5 1.8
Alfalfa hay
0.020 3 84.9 1.6 ND 0.4 89.6 1.6

ND: Not detected
a) 100 x (mean of quantitative values of the five samples — natural contamination) / spiked level

b) Relative standard deviation of repeatability

3.5 EEDMABICERE L ESRS ORI OMER

34 OEBY, BEmAEE GEMEREY vy —F%— (h—RZATRH) KO Iy O
) ) 2OV THINENNEER 2 26 L7223, PF ML O RS MEMAERIEIZED DL/ B K OF
ITHEEE O BAEME 2 i 72 S e o 7z

ZORRD—2L LT, BIEDRRMNODERRBEDEHICL DNy 7 770 RMED 5
MEZ BN, 22T, 28 ITEWSEESES (16 R) Oy 7 770 MEZRIEL, IR
J£ 0 ng/mL X TF 0.05 ng/mL OEBJRFIRAEREKOA A I MEL I LT, ZDORERIT
Table 11 ® & BV, BT, 0.05 ng/mL OIFEAERKR (E= FR (0.04 mg/kg) YD 1/2) KV
LRERAA VI MEERTEEDMBGRNGEL. 202 0D, BEROIHMTRHED
ARG & 72 S 22 o T2 JRIKNE, @ESMRAGICEBLEBESRE OB ThI B2 bR

£, TOMOFNE LT, HREEICLT NSl ENBx LN, HRARBKO SV EE
YRR IIRAR RN Y A B9 <, TS K VINBGEEEIC 27 AT 528, WInEIGREREE D
~ A 7 a S REEICBIT A HEESRARROT =F —BEN 140~200 °C ThHo7l=72d, 45fE
R4y ORBNAEL, EREICIESSENHELEZ L.

Mo T, RIEIZBIFHMEITLEDO TN TIE, EIESMASRT OEREITHE M OEFE % I
WTERNED, BROA LT F U AFEOKBRLETHL EEZ LN
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Table 11 Comparison of ion count values between instrument blank from microwave digestion
vessels and mixed standard solutions

Ion count value of each Ton count value of 0.05
Heavy . .. Ion count value of 0 ng/mL .
microwave digestion ) 1) ng/mL mixed standard
metals and 2 mixed standard solution )
others vessels solution
(cps) (cps) (cps)
Arsenic 57 ~ 77 93 381
Cadmium 12 ~ 55 18 1553
Lead 2581 ~ 27021 2288 13812
Mercury 78 ~ 497 138 1972
ayn=1

b) Mean (n = 2)

4 FEOH

R EYEIEIC BT A b ol FI U LGHEDOHE & LT, fbb & Kbk, BTEH
E0 HIERNEE CRFFMEA LA, BoNTERMIIAMTFEE LY bERWMEE eo7. &
7o, ZRPRBEIE & LA AN AT, [AERICZEE L2 & D, AL X 2 0MBIEOSBIZITE
B oTz.

Fio, FREKOEHBMAFANCE ENI2AFESBEOERICONT, Fik 30 FEICHFEL,
BRICEEC A A2 X 72 ICP-MS % F 722 0 R A IR 53 M 15 O B BE 53 AT L X O PR R AR 15
~OWHEHDFFICONWTHRF LIZEZ A, UTORERELNTZ.
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