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R)HEBRETHR, G FE20AFEU AR RELIBERE S 0~100 pg/L,ABX R4 A 0.999 8, 7 ki kR
0.002 5 mg/kg, Ak R E 4 0.007 5 mg/kg, M3 AF ERE 1.6% ~4.5% , @K F F% 94.0% ~104.0% , 33 A
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FEARAEAL(0.049 £0.014) mg/kg. (0.061 £0.015) mg/kg.(0.053 £0.007) mg/kg EH A, 2 ERAABE, &
WA R AU SRR BRAE AR ek R U RIFS M AR B R A S R R SRk (A
Wt T % Hik) — 5, R TR M EHMNZ,
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Research on determination of selenium in foods by inductively coupled plasma mass spectrometry
based on collided reaction cell technology with microwave digestion
Yin Zhong
( Guizhou Provincial Center for Disease Prevention and Control, Guizhou Guiyang 550004, China)

Abstract; Objective To establish a new and reliable method for the accurate determination of selenium (Se) contents
in foods by inductively coupled plasma mass spectrometry based on collided reaction cell technology with microwave
digestion. Methods After microwave digestion, samples were directly determined by inductively coupled plasma mass
spectrometry based on collided reaction cell technology. Internal standard element of zirconium (*°Zr) was used to correct
matrix interferences and signal drifting, high-performance Xs ( X sensitive ) interface was used to reduce non-mass
spectrum interferences, and the collided reaction cell technology ( CRCT mode) was used to eliminate mass spectrum
interferences. Results The optimal linear range of the standard curve was 0 — 100 pg/L with a correlation coefficient of
0.999 8. The detection limit, the lowest quantitative limit, the relative standard deviation and the recovery rate were
0.002 5 mg/kg, 0.007 5 mg/kg, 1.6% —4.5% and 94.0% - 104.0% , respectively. The results on three reference
material, Wheat flour (GBW08503), Rice (GBWI10010) and Wheat (GBW10011), were 0.059 mg/kg, 0.073 mg/kg,
0. 048 mg/kg, met the scope of the standard value (0.049 £0.014) mg/kg, (0.061 £0.015) mg/kg and (0.053 =
0.007) mg/kg, respectively. The results were satisfactory. Conclusion The results showed that the method had many
advantages such as sensitive, simple, rapid, accurate, good repeatability and recovery rate. It was consistent with arbitral
method ( HG-AFS) , thus available for the accurate quantitative analysis of selenium in foods.
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UTAER , BB 5 45 B TR BUE BOR (inductively
coupled plasma mass spectrometry, ICP-MS) , i\ i JE
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Table 1 Program of microwave digestion

A JHEAE (min) PP (W) BEECC)  PREFEE (min)

1 3 600 160 3
2 2 700 180 3
3 2 800 210 12

1.4 BES AP

FREURE L 0.5 ¢(HEHIZE 0. 1 mg) i AR IIR 2
W AR RE S A S ml YRA IR AT 2 ml RUE K . RIE
e 1 A AT I A R TR AR KR I
L T AR B O A B 200 C R 2R T, A
R ALK PR A FE P RE RS & 25 ml R P
BAFI, [F) 20 ik 23 1 S5 o
L5 bR R 5L

FHR% VR i W2 JBCAPS A o FH Y W (1 000 g/ 1) 0
0.1.0.5.1.5.10,% %% F 100 ml &I, 3%
BMRERZZE, 5, L& E5HH0.0,1.0,
5.0.10.0.50.0.,100.0 pg/L,
1.6 5 Jr ik

SIS E AT 25 ml R 1.2
(2 AT I A, R R A v ot 2 s i, " Ze IR
e TE AR T4 FEEAS
1.7 Sile#)ik
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RSD /N, 6 B} 4846 9 (156Ce0/140Ce ) Fil XL HL 4
(140Ce " * /140Ce) P2 KA .

2.2 bRiERFNLAPETEH

ICP-MS £k 1 7t BBl AR i , £ M sh A5 Bl ik 9 A4
K g% (ppt ~ ppm FAGI ) o 25 JE BDHL L FE A il
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2k, LAk B2 {8 A B AR A, A5 5 9 2 (B (ICPS) 4L
AEBRAZ M [ T J5 B D sy = 560. 13x +15.97, r =
0.999 8, M4k A v ZR 51 L v Bl A ol PR R B R
BT, XTI (A A TS LA :0. 007 5 ~ 5.0 mg/kg
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Ao, K— AR — & 8 15 B AT 8 € 1 R 8G TR
90% BAFEE T ,K =3, X,,, AFEMIE R EE , pg/Lo

MIFE R 0.50 g, AR BR 25 ml B, i1
RS FBRAEL, 5002 O me/kg s & & IR A LOQ =3 x
LOD 1%,

M X,,, =0.05 pg/L. A H R4 0.002 5 mg/
kg, & TR 0.007 5 mg/kg, LA 3 Rkl 755X
o BB, T LA 0 H Al 8 B it ( CRCT) 2 A
G 1) 77 9 A s PR SR IS, WL 3% 2

23 OGN Tr A R HE
Table 2 The comparison of detection limit with three kinds of

determinating methods

; e WG E KRR Kt BR
Rty FEE FE(%)  (mg/ke)
o 38 A5 20 (default) £ AR 28e 9.40 0. 0091
A (DRC) H AR 83 23.70 0. 0052
fill 48 52 1 i ( CRCT) AR Se 23.70 0. 0025
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H"Se, TEICP-MS sp ik B, S Wi {5 5 2 Bk RF
I AL A 2R 3R A% o AR T P02 il T 80 Al R il 2k
PRIELE R BE | AL S 1 M | A% i 28R A T AT AE —
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RN o XA T FERR A 20 8% AU (H,) /92%
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R ) SR T BR T P, 6 25081 X A [ ) H AR oT
2, UBCAS [ B ity 258 A S0 S S A [ ) 9 B3R 1
0 SR 5 A, B AR 2 R 25 2 2% 5 5 RO it A
L, He SEAE PR, DR AS 5545 il SR 1A B, 75 il 48
M AT BOBT T, E AN S 0 ) s AR T
B 5 E BT AE S 3%, Br A T30 (3 T 55 5
TR B 19 L TR i BE AR B4 ) X AT B B B R
BB, D (8% ) T T bR ICP 45 5

THAZM T8 T T
2.6 JLAFES TR

WEFEREETMEMRL, BH 20pwe/L il
W, mA K' Na® Mg’" Ca’*  Ba’"  Cu’"  Fe'" |
As*T Zn®" Cd" Pb*TAE T S8, MM S 5
REE (%) = (AXFEETFMAES®REME) + (8
HAFE TS SREM) x% ., h#E3 TLUEH
FEA7 B X e 45 SR TC R
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Table 3 The influence of coexistent ions on signal

intensity values of selenium

LB T (AP R Wl (ng/L)  HIE 53R EA (% )
K* (KNO;) 2000 97. 82
Na* (NaCl) 2000 98. 11
Mg** (MgCl, -6H,0) 500 98. 69
Ca’* (CaCO;) 500 98. 01
Ba®* (BaCl,) 500 99. 14
Cu®* (CuS0,) 300 98.87
Fe’ * (k) 500 99.73
As** (As,04) 300 98. 86
Zn® " (R EiAE) 300 99. 07
Cd** (Eans) 100 99.45
Pb** (R AIAY) 200 99. 68

2.7 B BN 2 R R [ S AR R

3 SRR PR IS B R it ( ROK L Al KOK T
TR L) KW, — 0 A AR oy — By s, 4%
L4 JEATHTACEE . REFPAE & AL EATIE R T M, AR TR
W 5 TR 25 B A ISR, S5 R LK 4, kM
RSD }1.6% ~4.5% , IR K 94.0% ~104.0% |

R4 MR PR YRS B R AR ] i I R 2 AR

Table 4 The measured results of precision and recovery of selenium in foods(n =7)

o JnAR A 1 Ak JInFR 5 e ()
5 18 (mg/kg) RSD(% ) (mg/kg) 0562 11 ( me/kg) RSD(% )
KK 1 0. 082 4.2 0. 184 3.4 102.0
k2 0. 086 3.7 0-10 0. 187 3.7 101.0
BT RCK 1 6. 82 1.6 12. 67 1.8 97.5
TRk 2 6.57 2.2 6.0 12. 35 2.8 96.3
T By 1 0. 057 3.3 0. 105 3.6 96.0
I Ky 2 0. 062 3.6 0.050 0.114 3.2 104.0
Ek1 0. 042 2.8 0. 094 3.2 104.0
K2 0. 036 3.1 0. 083 2.8 94.0
+3 1 0. 186 4.5 0.20 0. 387 3.6 100.5
+52 0.178 1.9 0. 375 2.3 98.5

2.8 ARUEY BT o A

Ry FE— 20 B UE A J7 ¥ B E R 4, X GBW08503
JNFE RS .GBWI10010 J K .GBW 10011 /)2 45 #ff 2 %
YAl BEAT 1B AR LK S

%5
Table 5

PRIES 25 Wy o AG T 25
The analysis result of standard

reference material (mg/kg)

PRUES % W) BT 4 R ERAgl 0 f
GBWO8503 /)3 4 0.049 +0.014 0. 059
GBW10010 >k 0.061 +0.015 0.073
GBW10011 /h3% 0. 053 +0. 007 0. 048

2.9 JrEMIRSE

A 5 b 07 ik S AW R T 9Ok ik (HG-
AFS) [FI I 5E 10 {73 B i Hp A Al 55 8, 25 R L 32 6
X RS HE B BRI 22 BBk A 5, P > 0. 05, )

b7 5 0 R 2 R ) 22 00 TG 2
F 6 BT I A 4 SR H (AR W B 0

Table 6 The measured results compared with two kinds of

methods (the following measured results is average value)

(mg/kg)

B b 24 Bk A% 3 0 78 fE SR IR T 9 1 E
Kook 1 0.082 0.078
KKk 2 0. 086 0. 089
ARk 1 6. 82 6.74
ARk 2 6.57 6. 66
k1 0.057 0.052
i 2 0. 062 0. 068
Fok 1 0. 042 0. 045
ok 2 0.036 0.031
+5 1 0.186 0.175
+ 52 0.178 0. 184
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HAHFT . BT R i ( ORS-ICP /MS) 3 H 0 5 L35 v A 968 fk 1
W] BB k2% ,2011,30(9) :1680-1682.
5% O] i, AR BT B S B RE B ICP-MS B AR
[0 prse e 0% 5. A B I R L B T LM H =T HITEI]. HEREES,2009,9(8);
HIERRTSE (1], B 722440 2009 31 (1) 407408, 1455-1456.
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i E:B8M £37—ARMNEAER - SR E % (SPE-HPLC) A & i M 54 7 AIBBLA 49 7 ik, 3% AR
A 2.0 mol/L FALAN ik 4T HE B, 4% ) Styre Screen H2P [ 48 3 JUAE (200 mg/3 ml) 44k, & J& A Sapphire C,, B A8 & % 4
BAT AT, A AR A T B/ K (5:95) ,iRiE A 1.0 ml/min, @ kK H 200 nm, ER £ 1.0~10.0 pg/g R mAKFLE
P P R BB 00 T 3 EDCR A 66.2% ~80.9% A8t AR AR £ K 1.6% ~2.1% , AR ] FRAn B AR F R4 5
0.025 #2 0.080 wg/g. L5 7 kHRAk & Heik SR A, T T ol ke 3 4 b o M B 89 Heak w2
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Determination of acrylamide in French fries using solid phase extraction and
high performance liquid chromatography
Wang Ji, Li Yuna
(Application Technology Research Center, Suzhou Sepax Technologies, Lid, Jiangsu Suzhou 215123, China)

Abstract; Objective To develop a method for determination of acrylamide in French fries using solid phase extraction
(SPE) and high performance liquid chromatography ( HPLC). Methods
of 2.0 mol/L sodium chloride, and cleaned up by a Styre Screen H2P SPE cartridge (200 mg/3 ml) , then analyzed by a

The sample was extracted with aqueous solution

Sapphire C,, reverse phase column with methanol/water (5:95, V/V) as mobile phase at the flow rate of 1. 0 ml/min and
the wavelength of 200 nm. Results The result showed that the average recoveries were between 66.2% and 80.9% in
the range of 1.0 —10. 0 wg/g, and the relative standard deviations (RSDs) were between 1. 6% and 2. 1% , with a LOD
(limit of detection) of 0.025 wg/g and LOQ (limit of quantification) of 0.080 wg/g. Conclusion This method was
simple, fast, precise and could be used for rapid determination of acrylamiade in French fries.

Key words: Solid phase extraction (SPE); high performance liquid chromatography; French fries; acrylamide; food

contaminants ; food safety
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