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Determination of inorganic arsenic in rice by high performance liquid
chromatography-inductively coupled plasma mass spectrometry

MA Li"

(Shanghai Chongming Institutes for Food and Drug Control, Shanghai 202150, China)

ABSTRACT: Objective To establish a method for determination of inorganic arsenic in rice by high performance
liquid chromatography-inductively coupled plasma mass spectrometry. Methods The sample was extracted with
0.15 mol/L nitric acid solution, and the mobile phase was 100 mmol/L (NH4),COj3. The separation of samples was
performed on an AS7 (250 mmx4.0 mm, 10 pm) anion exchange column and detected by mass. Results  As (III) and
As (V) had good linearity in the concentration range of 0—100 ng/mL, the relative standard deviation (RSD) was less
than 5%, and the detection limits of inorganic arsenic were 0.234 ng/mL and 0.271 ng/mL. The recoveries were
89.7%—-108.0%, and the results of proficiency testing and quality control samples were good. Conclusion This
method is suitable for the rapid detection of inorganic arsenic in rice.

KEY WORDS: rice; inorganic arsenic; high performance liquid chromatography-inductively coupled plasma mass

spectrometry
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g, TIEAUK B E R EZ B T MOCRAIS ., R
KAE R IR FER RN Z —, AR Rl T 15
HRRUK RO R, AR TS Y A i RN
KRR X g W b S B, KRR e ) i ) e L R g
AT R S iR . JORENRE FER R —, FH
TEOK BRI OC R 2 S e A, 3 AR 3 A
WA RS,  GB 2762-2017 (Eh&EEFIRHE &
i TS e B R L E R OK g JEHL B ) BR
0.2 mg/kg!"™, H, X Rk R A JEHLE A I 3 [ By
2 F A WA o001, %0 RABRAER R 4k
PORAAR AR AR, (RO HBAR A H AR a5
B, WM - RO B S s R T B (liquid
phase-inductively coupled iso-mass spectrometry,
LC-ICP/MS)ELA M . REUE A TS, BEEY
TP R it A ETR I S0 ) A LR T A B, AR SO
S ST RO 3 - B RO S A B T K BT 3 (high
performance liquid chromatography-inductively coupled
plasma mass spectrometry, HPLC-ICP/MS)#:, #E b ALFIR

4 A S S AR T B ShAb B, ELICHA S AR IO
T pH, #RAEMESE, DUTOAR ARG SR {1 B phbt iy KoK
TCALAAS I 7 7

2 MH5EREE

2.1 KR

TS X ATEIOK, DFEE % BRI
22 RAFNENEE

B (e gal, 15 Merck 2AH]); BRERE (LS4,
B PG R0 2 \]) o R A, o P R R A FD ),
As(IIl) #% #E ¥ W (1000 mg/L) . As(V) 4% #E % &
(1000 mg/L)(E RARMER I 0.

Ultimate-3000 B S0 AH (L . iICAPQ T HLIERFN G
GRS TR . ST8R 7Y i A ¥R 2 O HL(3E1E Thermo
2wy ST-60 4 A sl A S M (AL Sr R RHMUERA
FRA D).

23 ZWHE
23.1 BBELEH

(e 5 BB 7353t DionexlonPacTM AS7 [
B A (250 mmx4.0 mm, 10 pm); FshAE A: 1% EE,
I hAH B: 100 mmol/L (NH,),COs5; Jii#: 1.0 mL/min; JERE
A 20 pL.

B4 RF D13 1548.6 W; KX He filf 8 it
B A OC R (BB As(75); Ak SR i
1.06 L/min; RAEFE: 5.0 mm; 5L IRE: 2 °C.

232 AREERAEA
HERR L As(TF1 As(V)FIAREE RS 0.1 mL BT

10 mL A&, AgikES 2 10 mL, 13 10 mg/L 1
As(IIDFN As(V)IRAFrUEAH F I FH AT 4ok F6 B 2 il
R BE BRI L
233 KM

HER L As(IIDAT As(V)RITR-AbRiER I, /K
HlA 0, 2.5, 5.0, 10.0, 50.0. 100.0 ng/mL %5 E R 417
W, WIhREZR S AW 20 uL 1A HPLC-ICP/MS, 1535
TEE, DAERER R EE . DABRUE RGN W H R B vR B
AR AR, IR B, ZllbRiEihLk .
234 HELAE

FREURE 5L 2 1.0 ¢ F 50 mL ¥R O, A 20 mL
0.15 mol/L MRV, HUE LR A ATAL B 4 B 3h
WAL H SRR, R BRIEEF: 90 cCHIZHE 2.5 h, &
0.5 h ¥ | min. F B ZNRIREHE, BURRIIEER, Fgl
KERZE 25 mL, 4000 t/min &.0> 15 min, B FJZ7ER, &
0.45 pm BB U85 R o IRl B 802 1 50 0
2.3.5 AR

FREL 20 13 RORFERL, YE A2 ARG, SFATHE ShHTAL
B, Al — AT, B FRAT Y 20 135S AR S AR RIS T
i, 193 REAREE, ST 20 037 AR S AR TE R 22,
FH 3 f5 bR IR 22 4 15 i B ARG HE PR
23.6 EKEFATEE FB

3 JOKAE IR B | s L DL SRR T S
KA BT A ER B, L Rk 6 A4 AR S 1)
PR R M O 25 SR 2 58 5 TR ARG 5 8

FREU 18 Y ROKFESh AT 3 K- 6 AT ARl 22, As(IID)
F As(VYRIANARACES3 900 0.03. 0.09, 0.3 mg/kg, [HF
FE 6 AR IKFE i o 3 R AR FR A RS IO S Vi FE 4
S, TRORE B AR RS A N A ] e S DL R A X b o AR 22
(relative standard deviation, RSD).
237 HEMHEE

X AR BRAT ) FAPAS B iiEBE Vs T, BUE 4 °CUKAH
PRAF, A3 BITE 24 .48 .72 h ERE AT, G058 As(TIDAT As(V)
L EWEE TR, THAESE 3 d FERELS IR B AR ) A o
CE=
23.8 RAHZE

TE R KA 14343 B 4 HE 4 5T [GBW(E)100349], Tl
SEERE S AT T A B, LA e B S AR i b B A 3
R AR o

3 HEREHR

3.1 REMEFHRIESE

A S A D iR — AN, 75 2T pH, Bl
PR Sk RSO RERR A N AR, 5
AT pHo AR SER B PR IR B AT it sl A, SR S BE RIS
BE 2 R TR AL S IR BE B B, SRS AR C i ARG
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TR pH {E . BFFE &I, ] 100 mmol/L AYRRR Bl 45 1
Sy AL A IR, As(II)FI DMA 43 2 A AR AR, 4 fil
FH 1% BN shAE AL 100 mmol/L ATRER B M i shAH
B BEEEUELI, 25200 0 B BEACHE, bR U4 SR AT,

PEAEIE R AL r>0.9990, £ BRy 0.234, 0.271 ng/mL. #r
WEVE AR PE MR . B IO Hh i B R e MR L 3% 2.

®1 ORENEMERRIERF
Table 1 Steps for gradient elution of mobile phase

RE IR LSS R i, PTG AR S N, A5G A6 L I 1] /min
. Y IR L Z
Gk SRR ALK 1. IR 1. ’ 0 > 3 6 8
32 SMAELM SR HIRER W A% 9 00 0 9%
FEUIE 0~100 ng/mL 5 [FI P2 FUAT BRLAF (AR GHE, 2 JLBIH B% 10 60 100 100 10
2 250}
”§ 200? MMA
i) 150;
£ 100} [
# o os0
0 100 300 400
B TE]/s
Pl JCHLa g
Fig.l Separation of inorganic arsenic
F2 KMEEAFEREHIR
Table 2 Regression equations and detection limit of inorganic arsenic
Hbr# LM 1ml ) A MR r B A ¥ /(ng/mL) JE R /(ng/mL)
As(IIT) Y=3349.8X-1827 0.9998 0.234 0.796
As(V) Y=5112.2X+461.12 1.0000 0.271 0.904

#F3 KERENBEZELER@N=06)

33 m *TEMSCX*D r—j’_qﬁ AR Table3 Background value and results of precision determination

AR YR S B0 BT e B T B ROK Hp g TCAILER 2 = AN (n=6)
F GB 2762-2017 { & 5l 4 EZARME £k 5 e Hipy — FIREZSR ¥ R o i 24
Sk ) USTIF R (R AT ME (AL, MR St A 22 45 JEWLA o 4 [(mg/ke) [(mg/ke) (RSD)%
F KA 89.7%~108.0%, As(IIN)FT As(V)AHJ RSD #/hF As(IID) 0.13 0.14 2.92
5%, ULBAAR T A RAT R B AR e M. SR LR 0.14
3. #4, 0.14
34 FREMELILER 0.14

4 °CLRAEHY FAPAS FESAFHITE 24, 48, 72 h iFFE, 0.14
A 3 WHRRERE N 3.1%, As(VII 3 IS5 % 0.14
H 2.6%, 2 Fiiifb G H RS 25 B34 /N T 4%, R T A As(Y) 0.041 0.040 507
BENT 20%M9 R . S5 RFW], AFRGFREIRAE 4 °Co% 0,040
HETFRAE, 72 h NEE, (IR E AT k. o0d1
3.5 RSB @M

T B AT 5 A B v 4 SR [GB W () 100349746 1 2% R 0,039
TEFRUEIETE R Z N, SOy v B RAFHERS B, 4558 I

0.041

5.
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Rz 4 IAREWER IR FE R (n=6)

Table 4 Recoveries and results of precision determination (n=6)

analysis performanee assessment scheme, FAPAS)(%i 5 :

FAPAS-07289)H i A M TCHLEH I B Y E PR L X, AR5

SRR S S LS SR B R R e G 17, FLh JEHURIT 45 B A SO (4% S b BRI A T
(mgke) T (RSD)% AR, AR G5 0 B SRR TAGN, 404 5
As(Il) 0.03 108.0 4.9 Kl 2, oyl tbxs Z [ 0, &5 RuiH, b AR
0.09 106.0 37 T R HERR
0.3 102.1 29
As(V) 0.03 89.7 24 5 IEMRAKMNELER
Table 5 Determination results of rice samples
0.09 94.2 3.1 — — —
Hirfb &9 W5 25 /(mg/kg) FREAE/(mg/kg)
0.3 91.3 3.6
As(II) 0.16 .
3.6 FAPAS WiF45 R As(V) 0.04 -
2017 4 20 HE [ £ 5 40 T K SF 03 3 R (food AL 0.20 0.19+0.03
3.0
2.0 330 pg/kg
1.0

......uu|||||||II||||||” 6 ke

0.0 III|""|||||lllllllllll"-

&
2 -1.0
N

2.0 142 pg/kg
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—_ MOIh EoE [ DO =) oL w o 0~ S N —_— O W B N
SEE G
2 FAPAS TeHLfif Lbx) Z {45
Fig.2 Z score of FAPAS inorganic arsenic comparison
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