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Comparative analysis of determination of selenium in selenium-enriched rice
by inductively coupled plasma mass spectrometry and hydride
generation-atomic fluorescence spectrometry
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ABSTRACT: Objective To determine Selenium content in Se enriched rice by hydride generation-atomic
fluorescence spectrometry (HG-AFS) and inductively coupled plasma mass spectrometry (ICP-MS). Methods The
samples were digested by microwave digestion for pretreatment. The methods of inductively coupled plasma mass
spectrometry (ICP-MS) and hydride generation-atomic fluorescence spectrometry (HG-AFS) for determination of
selenium in Se entiched rice were developed and compared. The two methods were compared. Results The
correlation coefficients for the standard curves of the two methods were greater than 0.999, and the detection limits
were 0.011 pg/L and 0.032 pg/L, respectively. The recoveries varied from 95.1% to 102.7%, and the relative standard
deviations was less than 5%. The two methods have good accuracy and sensitivity. Conclusions The experimental
results show that ICP-MS is simple, rapid, and which has a wide linear range and the precision and recovery are
better than HG-AFS.
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BT, SCHRR B¢ T py il kiR 2, F2ARF
WO . HUERR G A B T RIS L SO
% RTFUOEEERAED, Hd, RIS AR
REEANBAL, ZHRTIE, Ratz; g4 -7
LAY 06 B vk AR BAR, (R, FERTHES), R
B2, BALP R T ik v (hydride generation-atomic
fluorescence spectrometry, HG-AFS)[K HA #/Ef 8. T3
A RS SSERS, O 2N A TR Rk
IO H R A 45 B T A % % (inductively  coupled
plasma mass spectrometry, ICP-MS) [ H:iHA & 4 7 805 i
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TR L S B S B A T B R A R OK R B R A A
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2.1 X5

FRUEDDIR: TERHEE T (GBW(E)080215: 100 pg/mL)
(E FKARMEY KR b0 ); Ge 4% 1fE % W (GSB 041728):
1000 pg/mL . B FKA IEAREY i ROKR(GBW10010) , LT K
K GBW10043(GSB-21) . #1F K>k GBW10045(GSB-23)(*h
[l b FR ) F b IR A 2B )

TR IR (36 [ BEA BHCR FRA D, A ER (L4
afi, fEE Merck A A]); AR WLHLL, KR K
KA, #alizk: BFHA 18.2 MQ-cm., SZE /K i
alisK .

MARS 5 8 I AR (35 ] CEM 23 ]); AFS-9600 B Ji
FRANETECAEIATIRAF; iICAP Q HLBGH A5
TR T (35 E Thermo 23 #]); Milli-Q Academic F#BZfi7K
Z 453 H Millipore A 1),
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Fhis A SR FE AR AL, A ERHERR, N 5 mL ERRRIFIK
(6 mol/L), ARSI Z ¥ 1 AR A 52 To 6 A F R s B,
R, A 2.5 mL ZFALFER(100 g/L), FLIKESR
Z 10mL, RAIRF, FBHMGRH 2 [t

(2) HUIBHE G5 B TR

VERAFR IS Tl R K AE &Y 0.500 g, fiMA 1 mL i E LR
6.0 mL AR, WO I AR EA I AR, RS T 140 °C
HER, B 1.0 mL 247, FSKERE 25 mL, 15
FFU, BRI 2 iR .
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(1) Aepa o ek

bR 2R 50 e B AR fE PRI 0. 5. 10, 25,
50. 100 pL, Al 5%ERFRIETRE A 2 50 mL A=, WS
), B9 0, 1.0, 2.0, 5.0, 10.0. 20.0 pg/L.

(2) BAABSF B THRF g%k

R P IR AR R BB AR ME VAR 1 mL, FH 5%l
BRRWERE 10 mL Fafid, RAEH, EEREN
10.0 mg/L,

bR 2R 50 e R BRI o HR IRIR 0. 5. 25, 50,
100, 250 pL, F S%MSMERE A R 50 mL AR, 1B
A1, B EE 519 0.1.0.5.0,10.0.20.0., 50.0 pg/L.
223 BBELRHK

J SO B W 8 mm; R U
300 mL/min; 57 # 800 mL/min; % HLFE 65 mA; 1
I 270 V; TR 10 s; SEIRES[E 1.0 s; JERRARFR
1.0 mL; WA B ft; A 2Rk I

HLJERHE G 55 B TR S (. KED 25X, GHAmTh %
1550 W; il & 1065 V; Z54k#%F 1.05 L/min; B S
14 L/min; 3B/ 0.8 L/min; RFFRE 5.0 mm; FE3# 40 r/min;
Kl Se(mVz=78).
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Table 1 The regression equation, linear range and correlation

coefficient
B O ZE
ﬁ/£ lﬂﬂﬂﬁﬁ ngH:(E’JIE +H3’é/%5&
/(ug/L) (r)
ICP-MS Y=13.993X+10 0~50.0 0.9999
HG-AFS Y=50.285X+98.888 0~20.0 0.9994
34 R

W28 FVEBOEATINGE 11 W, HEARME 22, Hekh
B3 DL=3SD/k(SD Mhnifif s, K AbrifEpiZefls), it
BB ASE T AR HERS 0.011 pg/L, S
JRF 2 EEE Ik A H BR A 0.032 pg/Ls

3.5 WEmEMEE

TE B KRR L R FIIA 1.0, 5.0, 10.0 pg/L ¥
HIR G R bR IR AT S 2RI, ESE 6 Wk, DR

TE 95.1%~102.7%22 0], FMXIHREMZERI/NT 5%, ik 2
7R o

R2 IR B B (n=6)
Table 2 The recovery and precision of the method(n=6)

e WEE bR WER FCE RSD
Mug/g)  /(ng/L)y /ugh) /% 1%

1.0 1183 989 1.4

Se(ICP-MS)  0.185 5.0 5180 973 0.87
100 10.186 1005 1.8

1.0 1188 1027 2.1

Se(HG-AFS)  0.183 5.0 5174 951 1.3

10.0 10.182 99.5 2.9
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R EZRWESZ Y RIL T KK GBWI10043
(GSB-21). #IT Kk GBWI10045(GSB-23) ., KK (GBW
10010) % 7 vk HERE A TR UE, 45250 7 vk e A T Il fig 0 b
HLINSE, 25503 3. WA s (070 bR EETE FEL A, 2
Tl ik A 1A A R
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Table 3 Determination of standard reference materials

o FrRUEA ICP-MS MlE{H  HG-AFS Wl & {8
SR b
/(mg/kg) /(mg/kg) /(mg/kg)
LTRAK  0.040£0.013 0.043 0.037
R AR 0.053+0.014 0.051 0.046
Ik 0.061+0.015 0.063 0.056

3.7 ELFRERAINELSER

T ER T, K5 iR & ORATE Al R B i
ke, Z50RAn3R 4 FR. 4306 2 R RISy 2 Ak
TWEHE F 2243 0 B i A T e vt o i, 255 o, 2 Pk
AT P95 5(F=0.001385, F crit=5.32, F<F crit, P>
0.05), VLA 2 Bl kS50 R AL il e 2K

R4 HRPUEER(M-3)

Table 4 Results of determination of samples (n=3)

B ICP-MS il & 5 HG-AFS il & i
/(mg/kg) /(mg/kg)
B IOK-1 0.109 0.108
B2 0.085 0.083
B3 0.090 0.091
B ROK-4 0.230 0.227
EIRA-5 0.149 0.147
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