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2B RTESRENENER (534, Ay=0%T)
MLt #HRE 1 BFE) MiERA 2 8% FRETx
REMENBE DL E . MBS Cu IIMIFTETER
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Cr WEMRA, BXFRELENER, EREEAE
20 1%, WIEEfS, AL Ti. V. Fe. Co. Ni# Ba AURE
INT —EM b, XETRPHASHEBS FHNE X
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FRSBASHTRIRERFNERE, MEMTRIRE
MBI A, MERINNEN T U ERANZ Al M Cr, RE
DRI T 60% F1 75%. XETRRATELURESHR
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IRIEXELER, BIEHERAT ICP-MS DBV AKEF S
2B, AENEHITHRRIMME. BRTeTERENE
ERRRETTRAMN, SFERRRNIIEFRIIANGE
534, 2HEBY ICP-MS RETTREIEE RIRA LURH
BFWIEgam (BIE0AK) RFEtmREE (850 -

SEH

1. US FDA, Elemental Analysis Manual (EAM) for Food
and Related Products, accessed April 2021,
https://www.fda.gov/food/laboratory-methods-food/
elemental-analysis-manual-eam-food-and-related-
products


https://www.fda.gov/food/laboratory-methods-food/elemental-analysis-manual-eam-food-and-related-products
https://www.fda.gov/food/laboratory-methods-food/elemental-analysis-manual-eam-food-and-related-products
https://www.fda.gov/food/laboratory-methods-food/elemental-analysis-manual-eam-food-and-related-products

ZHE1C ICP-MS HATY

202158, %844

HDIP LA-ICP-MS REMEBIBED TSt TERINH

ERRNE =S AW

Ciprian Stremtan. Stijn Van Malderen 1 Damon Green, Teledyne CETAC Technologies, EERHIHTINMNED M

BRI TR ICP-MS B E

TSR, BRI (LA) ICP-MS BVE T KBRS, ot
B (CHERFRE) mRE". REUENTSEEAES
ATNE. FREE. SERENREFANHITAESE
LA-ICP-MS B At AR BN ENRARZ —
BIRE, #EXEMNIMRENERTEGETXLER
B, BBERRENAEHBARIESHTFRBE, TR
SHREEDITRAS, ELHFREEMEANIIES
HWERNES. RENAS~EE8ENEE.
ATFRIEARMURECESRGE. SUBERENLUEL
EMEMIRGRRAZE, BRA LA-ICP-MS TIERZRN
BEAMED. BRT EMEIBEN IR, Xih
RGFERE TN ARKNERERXARS,

FH Frank Vanhaecke ZIRMEMNRFRF R F5RIE
(ARMS) BFZTHILE LA-ICP-MS 4TS IBE R +EMNE L,
HDIP (BF HDF WEGIE) &¥2E AMS HBAASE
WEIRIRENIG, BRERMNERE, EEMAHEM
Teledyne Cetac LA-ICP-MS AP BB AT F &,
Mgt REZ B R RITIENRIT DM, HDIP
(B 1) aIUES I RENE DN EIRIEA RIREER,
AILURER SRR EN S — N2, FRIREARAXY
H#HTFohAEE, Ithoh, 8B, REMDTa LIS
Bk, NiEEEE,.

1. HDIP RESKGERE

4 LA-ICP-MS {EFMBRAE

RUEHT 2N AT B 4IEREE ICP-MS R9t. E30E
R, SRR EEBEEERmE ICP-MS, L
T MIAREE B ok - ME IR — R,

HDIP A LA 5 ICP-MS &R T HEMNBA A%, HA
BLOERGRHEG BRI, S —RRBARIRER
Sia] LUTE 1 kHz BORSHIE MiEiT, FEELDBHED
FThIE, FEREREE 1 ms. XABRES T HEREE,
DB R BRSNS T (N R B #RI A 5EAk.
BEEREMBIESIEINNBERER T NEFBE R S
HEEAZMNEIR. BEFNERTIERENTER. FH
HDIP, RILATEREHABIZREZ R ICP-MS iR 5 R4
LS TILED, BMERNERE MERAL, HalLIM TRA
XAFIREEDRIMALR/ &SR, HERREER
FAEX RN EIE B E SR RO R LA,
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1. S. J. M. Van Malderen, T. Van Acker, F. Vanhaecke,
Anal. Chem. 2020, 92, 8, 5756-5764

2. J. T van Elteren, V. S. Selih, M. Sala, J. Anal. At
Spectrom., 2019, 34, 1919-1931

3. S. J. M. Van Malderen et al.,, 2017, Spectrochim Acta
Part B: At. Spect, 140, 2018, 29-34
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=, WBEHEFMIEEESD)E,

ICP-MS/MS BYRARM 5 A A EREEETY KICP-MSHY
N AAEE. NEMX—BR, FEHE ICP-MS/MS 75
ERRIMSE, FEITRKLENEE (MS/MS) 124
MRBINF R R,

FAM, R (He) HEERIVIARZ ICP-MS T ARABIX
BIH, He RIVEMAENRELAN (KED) TR B ILHIZ R
FFRKRIMT EB=H. KED HFIZFIUBER, BRANE
HEREHT, ZRFBFUEDITIBFR. SHESHN
DITPBEFHEL, ZRFEFSMIFELEMERIREE
=, HIRKE LRGN, B ME O, “ERREE
ENEERRFIUEAREIIFZRFBEF-

"8 He KED BYEE

BEINT He WEBRANZRFHRF (01) BFHY
XDEENER. EFLE ICP-MS &4 L, He B REEH
BRABRTSREAMEAI T, WFeRETINFEERER R
BRIl 7AM, He RIABIERESEMKH T ICP-MS Ay
FIREHE/ MW (CRC) RUIRIFR M. KBARETITH
NHEAREFREEE, UKRERX KED iRt &
TREBRESE A ERMENMIRIT.

Agilent 8900 ICP-MS/MS KAMLET He &3, AIRE®E
EZRFTH (BIENAFTH AC™ 33 “Cr' WF#) B
EZK 63 7 MNER,

52->52 Cr [He] ISTD: 89->89 Y [He]

%107 | y=0.0138 * x + 1.3565E-005
R =0.9999

DL = 0.005094 ppb

BEC = 0.0009803 ppb

] °°Cr DL = 5.7 ppt;

BEC = 0.98 ppt

05

10.0

AREE (ppb)

1.100% —FRZr “Cr B9, BRER He i SEEMERRT ArC'
%J8F, BEC J0.98 ppt; DL} 5.1 ppt

Bl 1 27R7T 100% S4E _BED “Cr By He RIUKE,
Hep# MR (DL) 7 5 ng/kg (ppt), BREMURE (BEC)
<1 ng/kge BIERBFIERE He MIAEBVRER, BRINE
BT EBE AC' BRES,

RMSEFAEFRR He ZHSIE

TELRFE ICP-MS/MS 1488 £, MR AEWA LUE RN
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Blan, ERTELL HCI B (V) B, 8 Q1 I8EA m/z
51, Fit 'V BFEENMTR. £ m/z 51 hEEBEN
®CI0" ZRFBFHRIET Q1 HARNM. EM V5
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£ NH; iRIUT, He EASET shae AL LE ;e N otHe
pRBY (RREE) RNFYIBFREHE. I ERMNTER
M He W ERT @Y KED XEREERRNZRFE T

51 ->51 V[NH3]
x10° |y =49.6467 * x +9.4286
R = 0.9994
DL = 0.1443 ppt
BEC = 0.1899 ppt

SV DL =0.14 ppt;
BEC = 0.19 ppt

L]

CPS

AREE (ppt)

3.20% HCl & °'V BRfE, 7R T 1A NH./He iSRG AR CIO" &
&, BEC 79 0.19 ppt; DL 79 0.14 ppt

WE 3 Fi, R He R SAIESI R SO =8
FEBEY. ZEERTXHSHAE 20% HCI F V BIER
ERE. ERFERD CIO" ZRFESHBLE (NH,)," =4
BFHRR, B4 'V SR ppt 4% DL A1 BEC,

it
ICP-MS/MS ER T ZEEMAMNNE, KAV ERT
BPRAT ICP-MS BIDMTEE/ISER. HEARRMBEET,

BB (MS/MS) REBSIEHI R 1312, HEREE D
S EXE LD I BIERE 4o

Agilent 8900 ICP-MS/MS ORS MTE He Rl ERE T FIARISL
HIRKTRVIEREKT, BEBMRERENZRFES, W
100% BHAFIFR ArC X Cr NEE. ERNAEFER,
He &A=& B] A 6 R ROB PR = E Fo X
MITHI T RRETRN DL BB A E S AEFSAHITE
FmtkEa T ER,
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