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FAPAS proficiency testing results and analysis of metal contamination
detection in infant cereal

LIN Ai-Qin", YUN Pin

(Hainan Institute For Food and Drug Control Danzhou Branch, Danzhou 571700, China)

ABSTRACT: Objective To analyze the FAPAS proficiency testing results for metal contamination in infant cereal
food. Methods According to the FAPAS organization's ability instructions and the commonly used national
standard methods, the samples and quality control samples were tested for metal pollutant composition. Results
Through quality control sample test, standard addition recovery and researchers comparison, under a variety of means
to control samples total arsenic and inorganic selenium, chromium, lead, arsenic, cadmium, total mercury that 7 kinds
of target metal pollutants have checked out the specific content, and the relative standard deviation value was
0.4%-10.7%. Conclusion The results of this ability verification are satisfactory, which has certain significance to
improve the ability level of laboratory personnel and enhance the competitiveness of laboratory.
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PR XS T B AR RE T B8 ) B2 4 LR UG, %o 2R 4 LA 2R
RGP ESEE TR EERLEN. KE GB
10769-2010 { & it 4 F 5 b B4 LA 2R & i ) )
RO LA R B TS e RS T TR AN ALE , LA
PR AL A

SRR AN AR L7/ Rl Rr R SN IS Ey
& B F I J& % 3% (inductively coupled plasma
massspectrometry, ICP-MS)®), JFFI L, J5EF7e kM
S, Hrp ICP-MS HAZEBLIIHETE . KRR, wf [
o3 AT Z o0 R A, TRz .

FE 0 96 TE 2 ) P S5 36 3 i) B v ke S 7 592 6 2 A AG: T
BURRE T (0035 3l S A S 30 % MRS A vk, 2
388 3o 4118 e e L PR 0 R A )y B AR i O
Hi[# FAPAS(Food Analysis Performance Assessment Scheme)
3T e ) B R I TR Al G 43 BT T 1 A
TEAGIA R, 3820 5250 % A R Y LU X ok ) 7 S 40 25 R
Iy E AP TG AU s A B U AT DL S % S
= (RS i 7 R ZR A RO, WA ML) 5 I A B A 51
B3 B RE SRR, 4 % XA S 3 i {5 AR RE L, A
TR ENAEA S LR, ARt 2 ILA a4
J& 15 LA I Y FAPAS RE 1 30 UESS RIEAT T 00, BFFER
I ICP-MS ME R LAY b PR EE 8. B, B
B EOR, SR FHVBORE €335 - rh S 45 2 AR B o
an FPEJCHLER, DUBIER m S A B RE KR, IR 4L
BRI AR RIS 1

2 MRRFEE

2.1 AR
2.1.1 EBRAHL
FEAHIZHZUJT FAPAS 0 SRR AL B LA D &,
FIETERAR, Fas%EaEe, FRindi's 07348, FEASL
IR Ser, HEUrEREWRIES— AR EE
Pl S S B A5 G B . A = AL L FAPAS
JrSE, THAIR, BB a2, 4% T07314QC,
T07320QC.
2,12 SERA

THMR (DL 4t, 351H Fisher chemical A+)); 1EC be(t

Tgali, S2E TEDIA 22 H]).

WRIREL (AT 2, | ARt R I B A W), i B
JCEARMEV I . ST EARME I . B0 AR
(100 pg/mL), FREITCEFRUERIE (1000 pg/mL) ., MHERAR bR
HEPBI[(17.540.4) pg/g]. WAHERARBRIEYIT[(75.7+1.2) pg/g]
(P EIFER2EOF TR, SR E bR R % ST R R U
(1000 pg/mL, B ZA 64 )8 Sl AR Bl i b
L) NAREBI. Sc. Ge. In, Li, Tb, Y)(10.0 ug/mL, 3£
Perkin Elmer 23 A)).

2,13 ZEBE

Sartorious CP225D Hi F K (b 5t F8 22 A i Bl 4 A%
BABRAT]); DHG-9245A B #AEE X T 146 (g —fE Bl
AR BR 2 H); EHD-40 BB AU 5 AR AR B8 A
PR W] ); MARS6 3 1 fi# A (32 [l CEM 2~ F); HHitech
Al KA (R RN B A BRZA |l ); 2-16KL 5 O AL (2
SiIGMA 22 7]); NEXLONTM350X Hi, JdHs 4 25 5 114K i
TEAL . Nexion 300x Vi AH 2 1% - HL R A 55 B A Y
(31 Perkin Elmer /A wl); AS-7 B # 1 (i #E (35 H 22 2k
KAHD,

22 ZEWHE
221 e

B BTR. HEL B B A BURRIRST, PREUREE
290.5 g, B THOBHMARE, MARRR 8 mL, 7€/ IR
100 °C, 0.5 h #AT IO MR, % IHERT (R DRI
AL . VS BUH TN MRE, TR 120 °CROT B %
PR, HERRWEMERL R 0.5 mL, THAFREA 2K
AHEZERE, BHEREREE 25 mL RS, AR
KPR 2~3 W, IR, FBLAKERZZE, ]S
A EIRE SRR, R 25 st

TR REEIRS), FRBGRFEZA 1 g, T 50 mL BREE
LEF, A 10 mL 0.15 mol/L FSMRYAT, WMUE K. T
90 °CTHIRA PR 2.5 h, £ 0.5 hiEHE | min, FREGELE,
BB 2 2= . 8000 r/min B0 15 min, B 5 mL F#EHK
BTEOEH, A S mL IEC %, 7Z#: 1 min, 8000 r/min
0 15 min, 5 FZIECK. #dREL —k. IR
TR, 4 0.45 um A HLIERE I Crg /LRI 21T 20T,
AT L YRR (el S A A

R1 WORHBERF

Table 1 Microwave digestion procedure

PR BIESAY Pl /°C THIR I 5] /min fE LI 5] /min
1 1200 140 12 5
2 1200 165 5 12
3 1200 195 5 10
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222 ARRBRELAH C— EHURE AR TR IR, ng/L;
SR B AT R PR YHERR B B 100 pg/L Co— P HLZS FIH W IE R W, pg/L;
AR ESE A 0.25. 0.50, 1.00, 2.00, 4.00., 6.00 mL; #E Vi BT RE S AL AL, mL:
BRI E S 100 pg/L SabRfE W 0.05. 0.25. 0.40, m—RE L FRRERE, g
0.50, 0.75. 1.50 mL; #EHIMEKIE Ny 100 pg/L MbRifEfE TeALE A 2T As(IIDFT As(V) & 5 1,

Wi 0.25. 0.50. 1.00. 2.00, 4.00. 6.00 mL; MG

37 100 pg/L H&FRHER I 050, 2.50. 5.00. 7.50. 15.00mL; 3 RSO
VB8 R DB FE 8 100 g/ M BRME S FHIVE 0.25 . 0.40.. 0,50, N
GRS ] pg/L B o VR 31 FRRS

0.75. 1.50 mL & T 50 mL Z&&EMA, I 2%HRIE R E A
SRR, ARSI LY bR U 2 SV iiﬁffﬁ%ﬁﬁtﬂc%&#%ﬁ, LT R B (ng/L) A A

FRRREG IR E N 10 p/L FA o T FROX), 15 53R FIARAR(Y), LHlbriElZEGE 3). AT
0.50. 1.00, 2.50. 3.75. 5.00, 7.50 mL, & T 50 mL &% i MDA B, 0T A A2 T (-

M, A 02%40E 2%MBIAR ER B, IR51E

e BARE RIE UL EES S
B RATIE RGN WL &2 EE,...%% EBFIRRIEMLESH
‘ . . . . Table 2 Inductively coupled plasma mass spectrometer
ToAILA: MERRIIBOR 4 100 pg/L JoHLAER ME R R instrument parameters
2.50 mL, BT 5 mL AR, NEAUKEBE R 2L, SRR BH
B R 50 pg/L AR W - HERR L 50 pg/L FRifER
;fmJﬂ&Eja pg/L AR R o HERRIER 50 pg 1‘/1‘3% Prym. 00w
FHW 10, 20, 100, 200, 400, 600 ug/L, SR 4k /KR E
St X7 J=rN=N .
FE 1 mL, A THLAIRE 2 S AE TR 15 L/min
AR 0 0 BB ik B T 350 4 W A b £ e BT 0.8 L/min
Bl 257, P 2% B BRI TR ) B 50 pe/L v FEE I P AR R 0.4 L/min
I SR 4 L/min
Y 38 rs
223 ’1>Lun l'{fﬂ:/ﬁ_ o - B g’ﬂ:%ﬂﬁ 2 °C
B & S5 B RS AU ER S5 3% 2 iR . s
B CHL . BIR . H. B. Y. R TEARK AAERE 8 mm
mAX AR KRR K Bk
x = (€=Co)xV (1 oy 3 Sk
m
e BRI R 4 KL 3
X—HES P IO R & 1, ng/kg; RIS/ 3
#x3 MHEXEREH
Table 3 correlation coefficient
JLHE eVl /(ug/L) etk R PR 12
(LA Pb 1) 0.50~3.0 0.999933 Y=0.031X+0.000
# (LA Crit) 1.00 ~ 30.0 0.999929 Y=0.070X+0.000
L cdit) 0.10~3.0 0.999894 Y=0.004X+0.000
ik Se i) 0.50~12.0 0.999966 Y=0.002X+0.000
BIREL Hg i) 0.10 ~ 1.50 0.998812 Y=0.003X+0.000
B As i) 0.50 ~ 12.0 0.999986 Y=0.016X+0.000
TeHLH As-3(LL As i) 0.5 ~30.0 0.999792 Y=2.53668E+04X-1.09443E+03

ToHLE As-5(Lh As it) 0.5~30.0 0.999904 Y=3.93849E+04X-8.30271E+03
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BRI L AR A T REAATE M SR 25 o IR AT i 32
IRZERAMER 5). ML RATH, FEREM T07314QC,
T07320QC Wil & H IS HHE B AN, Ut SE 5 )7 &%)
AR B I AURER D A ik s R A Y, AR R
fifi i o
3.4 NEREIYER ST

R i HFOI A JC E AR v R R (SE 8 5t B X g5
AR S I A A 45 o0 EARE R R, TR SEs A B )S B

s 2 IR B - AT LU, A5 R INGER 4),
B— s 2 A9 A R R RAE, A AFERIBOROT
A7 5256 a] F0AE XS bR E R 22 (relative standard deviation, RSD)
TN 0.4% ~ 10.7%, SLEARZME/NT 2 HiZE 0, HiH]
SR AE R LA B

R4 TRER
Table 4 Experimental results

JLR TR (ng/k RSD/% z - . _ _ _
LA Biugke) i UM H(E, HAEABR IR, % 6 k. &IEH Ik
BELL As 1) 114.52 04 -0.3 % 93.86% ~ 100.27%, RSD {L[l 0.4% ~ 9.5%, #iHAASL
THLER(L As 1) 105.28 6.4 0.3 IR R, nIE.
L Crit) 395.51 0.8 0.1 3.5 FITSEI A REEXTSCIE
s Ccd i) 30.49 1.7 0.1 W 2 44500 B 2RI IR, HARR SR M ] i
MR Hg ) 21.20 22 0.6 BAEXCHFAT AT PAT LB B U S8 . th 4 F 6 AT A
o BFLAAT 925 RSD 8 [E(0.4% ~ 10.7%, i 2K I bRiE b
Hr(LL Pb it 29.13 10.7 0.0 . e e e
RSD /T 20%019#E3K . 3% 6t it b i 5250 51 B #E47, N
Wi(LL Seit) 116.35 2.0 -0.4

FRETC AN 257E 0.49% ~ 4.57%, A Bt R4 595 BN
T 10%, VLIHSZE R IR —RuE, S8 i ANERA Rk

33 REMSTE B IR/, 2 9% £ T L PB4 SR )5

Oh R S B R Ak 1) T A, ST R R R 2 R ESPNAEEEES A GRS

x5 LREREEDZNEEFNSEE(g/ke)
Table 5 Samples of laboratory quality control measurements and reference value(pg/kg)

JLH ML As ) AL L As i) BB Crit) L cdit) MOR(A Hg ) #%(LAPbit) (LA Se i)
T07314QC 218.21 189.38 / 32.42 23.16 43.78 /
T07314QC

P 240(145~336)  189(111~266) / 34.0(19.0~48.9) 26.2(14.7~37.8) 45.6(25.6~65.7) /
T07320QC / / 387.10 / / / 153.13
T07320QC

Bl / / 378(238-518) / / / 159(92-227)

Fz 6 07348 HRMAREINEILER (n=3) 5%k 6
Table 6 Results of 07348 sample standard addition recovery L R 5 N 5] i %
test(n=3) 7[]%( : RSD/%
: Muglkg)  Hug/ke) Hng/ke) %
o BARLWGER ARG R g, BoEm, 3LIS 51.86 2120 9843 2.5
/(ng/kg) /(ng/kg) /(ng/kg) % Hg i)
S 330 44323 114.52 99 61 13 16.3 36.50 21.20 93.86 22
As it) 165 276.53 114.52 98.19 21 5L Pb 89.93 118.64 29.13 99.53 9.5
i)
TeHLAR 99.03 202.78 105.28 98.46 0.4 4631 73.16 29.13 95.08 32
(VA Asit) 50.20 154.46 105.28 97.97 06 fifi(h Se  168.07 284.88 116.35 100.27 1.9
i)
Bk cr 29762 690.21 395.51 99.02 0.8 80.10 195.45 11635 98.75 23
i 148.5 542.01 395.51 98.65 1.5
L cd 8993 120.56 3049 100.16 1.7 4 H5itie
it . . s ;
) 45.06 7358 30.49 9563 238 ABEFER BILA PR ah B B R TS R FAPAS
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SRR R, LI R IR G Y B R T T B
FBLEA XTI MR, BRI R . Al ARSE
B EARAFAEAR Z Rkl 2 Ak, RS EANE R EE M,
FLRF ok E R BE IR UE IR, A ST S5
FEILFESS 7.

SE

(1] JEMsid, XBPIFE, BFE. 2015~2019 4FEE R4 LA MWL & W B
ZERG S AI]. B & BRI, 2020, 11(11): 3695-3703.
Qu PF, Deng TT, Cui W. Statistics and analysis of results of the national

[Ny

food safety supervision and sampling inspection on cereal-based
complementary foods for infants and young children in 2015-2019 [J]. J
Food Saf Qual, 2020, 11(11): 3695-3703.

[2] S, FRESY LB i bR BUR . ISR ). BB
A2, 2017, 35(5): 7-11.
Han JH. Complementary food standards for infants and children of China:
Current situation, problems and prospects [J]. J Food Sci Technol, 2017,
35(5): 7-11.

[3] AL, WP, WIHET. MMLDH PR JOR T 4w 5 etk il B &
STEM ], BRI 2EH], 2019, 10(21): 7240-7244.
Shi CH, Cao MP, Hu GX. Contamination status and safety assessment of
heavy metals in rice consumed in Songjiang district [J]. J Food Saf Qual,
2019, 10(21): 7240-7244.

[4] FE2E, HRLAF, Wtk BTV Eme . # . Bl S
ME]. AR 5TT K, 2015, 36(7): 102-105.
Wang YL, Xu HY, Bao YL. determination of the content of heavy metals
chromium, lead, arsenic in infant formula dried milk [J]. Food Res Dev,
2015, 36(7): 102-105.

[5] GB10769-2010 fhhE A bRiE 2E4ILAIHIBIRA(S].
GB  10769-2010  National ~ food

safety  standard-Cereal-based

complementary foods for infants and young children [S].

[6] ERIGWH, ESL, BRI, 4. G- R s A 4 e T AT ]
Mzt 16 FA L0 RE D] P ETDAEKR K, 2018, 28(12):
1426-1428, 1433.

Qiu QL, Wang L, Zhao YG, et al. Simultaneous determination of 16 rare
earth elements in tea by microwave digestion-inductively coupled

plasma-mass spectrometry [J]. Chin J Health Lab Technol, 2018, 28(12):

[10]

[12]

[13]

[14]

[15]

[16]

[17]

1426-1428, 1433.
WRIETT. WIS AT AT AR, 2018, 3(2): 71-72.
Chen HY. Determination of cadmium in tea by atomic absorption
spectrometry [J]. Mod Food, 2018, 3(2): 71-72.

S, XN, R, S TS R AR RO R E
DS E]. AR 5L, 2018, 43(2): 58-60, 64.
Li CJ, Liu HT, Lan T, et al. Dry Incineration-hydride generation-atomic
fluorescence spectrometry determination of lead in potatoes [J]. Grain Sci
Technol Econ, 2018, 43(2): 58-60, 64.
/MR, B, 2551, 4. ikt R (FAPAS) 2L
HEr N BE S B A 5 2 0 S BRI (0], o 24T, 2016, 16(7):
224-230.
Wang XF, Chen XY, Miao QM, et al. Analysis and quality control for the
detection of transgenic in fapas proficiency tests [J]. J Chin Inst Food Sci
Technol, 2016, 16(7): 224-230.
DGR Al SR AE A S A A R AP A F (T]. BRI i Y S s
EHL, 2016, 24(5): 46-48.
Li XG. Ability to verify in the role of testing laboratory management [J].
Mod Meas Lab Manag, 2016, 24(5): 46-48.
30U, B, SR RO R PR T E PRI FAPAS REJTHY
WEGE R G HT[I]. B b e A IR 24 41, 2020, 11(8): 2428-2432.
AiY, Yang F, Pan G. FAPAS capability verification results and analysis
of qualitative testing of genetically modified ingredients in baked goods
[J]. T Food Saf Qual, 2020, 11(8): 2428-2432.
CNAS-RL02:2010 REJ15GUEREN[S].
CNAS-RLO02: 2010 Capability verification rules [S].
GB/T 15483.1-2011 FII 54658 6] X (¥ BE F7 IE(S ]
GB/T 15483.1-2011 Uses the ability to verify between laboratories [S].
WRIRK, RoR, faEe. A= PUBIR spAg IR U HERR T FAPAS fiE
IOUEEE SR ST B A TR A4, 2018, 9(20): 5325-2327.
Chen YX, Zhu R, Shi JH. Validation results and analysis of FAPAS
capability for qualitative detection of porcine-derive components in beef
powder [J]. J Food Saf Qual, 2018, 9(20): 5325-2327.
GB 5009.268-2016 Tt A2 [F ZARME £ AP 20 R A E(S].
GB 5009.268-2016 National food safety standard-Determination of
multi-elements in foods [S].
GB 5009.11-2014 £ fivZ A= [EZRIE £ AP B & TCHUE A9 PISE[S].
GB 5009.11-2014 National food safety standard-Determination of total
arsenic and inorganic arsenic in food [S].
GB 5009.268-2016 1 ity 22 A2 [F ZARIE L it FP 2 T0 R A RE[S].
GB 5009.268-2016 National food safety standard-Determination of

multi-elements in foods [S].

(eGR4 FHEE)

MWEE, BEIREN, TEARFE
ARMEES .
E-mail: 574080127@qq.com



