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Speciation Analysisof Mercury in Milk Powder using lon Chromatography-Inductively
Coupled Plasma Mass Spectrometry Technique

BERam ] 2013-11-02
DOT:

hocoREET s LB AR MBS BUSIIR B SONE AUBHR AR BRI

i ¢k 3] - milk powder mercury speciation dissociation ultrasonic extraction lon Chromatography Inductively Coupled Plasma-M ass

Spectrometry

B4 H  EE RS SRR H (2012QK013) 5 Bk A2 AT RIIFEI5 (201210116)

e+ FL A

HROL At TR, bt 100022 ; 5K A i B 2e 4 B 46 holy, _JEst 100094
5 580,501 ] S5 £ it JFR A WA B 36 P, kst 100094

FUNE2) S B % £ it T e A MR AG 30 o, JEst 100094

U AN B ENr K%, JEat 100022

$il 22 55 5 L 60
4R k% 1931
& e

SFFFRB ARTES AT, TR e, FHURAET 25 SR M B 0 LSS A, B NS &, (e B fe
HZRRIE S A e A LS A Z IR S R AEAN TN, DR AE S T AL B S R A AT (KA s RV LR PR & ARG, X D5 VA%
PR T S I R o ARSI AR S AT AR B R, R TR (- R S SR B ARSI I =R ORIES (AR
K LT Wik SR LRGN GEAN. TRDIEE. R SRURIEFh T . SERE TR e, RAL-ERR
iR — R TR R AR A i v A D B IDUR A T AT, A SO RP [ AH AR TN 5B A% G FIC 18 il AT (5 mm, 4.6 mmX150 mm) HEAT
AYES, EIHRAIL0 mmol/L ZR%E-0. 12% LMo fR-5% FF RER A ol AT E, 5 min W EIATSEIL=ROREAMIEL .
K WA CEETR I INFRIECREAETI. 9% 111, 2% (7], KB4 50. 5 wg/kg. 0.6 wg/kg. 0.9 wg/kg. SErrfihaHIRY,
AR BARMCIITLR, RS TEANSEHCRABREERIT0% L I, AU ER . A7 VEAERE i A3 ek R v SR FH AR 1) 7 e 8 40 2
IRIPRRIEAS, $em TR 280% L 1 (43 HT 7 IR F PR D MR, B 7R 4 U, & T SUR B S v I B SR A8 1A
.

P

Sample pre-treatment difficulties arise during the analysis for mercury speciation in milk powder due to the complexity of the sample matrix.
The organic mercury combines easily with sulfydryl of proteinsin the matrix sample, to form a stable complex. Thereforeit isvery important to



ensure that all forms are extracted completely and do not transform during the pre-treatment process. The method with alower detection limit was
necessary because the concentration of mercury was too low. For this purpose, the method for determination of mercury speciation (inorganic
mercury, methylmercury, ethylmercury) in milk was established by ion chromatography inductively coupled plasma mass spectrometry with
optimized pre-treatment conditions. Protein, fat, and starch in milk powder were dissociated using a variety of composite enzymes (protease,
lipase and amylase). The sample was ultrasonically extracted using mixed solution of L-cysteine, hydrochloric acid with methanol and was further
purified by RP solid phase column. Mercury speciation was separated by Agilent Eclipse XDB-C18 column (5 um, 4.6 mm X 150 mm).The mobile
phase contained 10 mmol/L ammonium acetate, 0.12% L-cysteine, and 5% (m:m) methanol solution. Three kinds of ? mercury speciation were
baseline separated within 5 min. The spiked recoveries of inorganic mercury, methylmercury and ethylmercury were obtained in the range of
79.9%-111.2%. The instrument detection limits were 0.5 ng/kg, 0.6 pg/kg and 0.9 ug/kg, respectively. The results obtained from actual ? sample
testing show that the extraction rate of total mercury can reach more than 70% in low concentration mercury milk powder, which meets the test
requirements. The extraction rate can reach more than 80% because the composite enzyme was used in this method to dissociate mercury
speciation from the complex matrix during sample pre-treatment processing. Methanol was applied as a sensitizer to improve detection sensitivity.
A simple, rapid and reliable method was developed for the determination of mercury speciation in milk powder.
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