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W O OE: BM ET S A - B R A B R % B % (high performance  liquid
chromatography-inductively coupled plasma mass spectrometry, HPLC-ICP-MS)ill % #7 #& & H K (Amygdalus
communis L.)# {8 2 % 2 (selenomethionine, SeMet) FIV A2 # [selenous acid, Se(1V)] 2 FhAGIE 25 i) 434 J7 5 o
FE WIFR AR G B R A SR I, HARAE B A S, ¥ Dionex lonPac AS19 BB F ottt il 474
25, pH iy 9.2 BIBRIR — S HOK BT it ShAH, ERERED 100 pL. S8R 9280 71E 500 s N 2 Rl 5552k 71
2, SeMet A1 Se(IV)H) 5 A6 HBREA 0.006 mg/kg, AR EIRCEEN 90%~106%. Xt HAFEMH SeMet
Se(IV) & B IHATINE, 2 ML S & B2 M G Bl 75.8%~81.2%. 45 T s o mlE . B sUrer
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Analysis of selenium species in Xinjiang Amygdalus communis L. by high
performance liquid chromatography-inductively
coupled plasma mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the determination of selenomethionine (SeMet)
and selenous acid [Se(IV)] forms in Xinjiang Amygdalus communis L. by high performance liquid
chromatography-inductively coupled plasma mass spectrometry. Methods In this study, the form of selenium in
almond samples was extracted by ultrasonic-assisted enzyme method, Dionex IonPac AS19 anion exchange column
was used for separation, ammonium dihydrogen phosphate aqueous solution with pH 9.2 was used as the mobile
phase, and the injection amount was 100 pL. Results Baseline separation of the 2 kinds of selenium forms within
500 s was achieved with the detection limits of both SeMet and Se(IV) being 0.006 mg/kg, and the spiked recoveries
being 90%—-106%, and the proportion of SeMet and Se(IV) in the total selenium were 75.8%-81.2%. Conclusion

The established method is easy to operate, has good separation effect and low detection limit, and can be used as an
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effective method for analyzing 2 kinds of selenium species in Amygdalus communis L.

KEY WORDS: high performance liquid chromatography-inductively coupled plasma mass spectrometry;

Amygdalus communis L.; selenium species; anion analytical column
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1.1 #MR5iRF

B HR: 20204 10 A W& TRimAH, 1% TR T 1,
SR 5 BRIV JEAE VKA TR T PR R AR E S W) (GSB
04-1751-2004, 1000 mg/L, EZA 648 K& BT #E0Hr
R L), WA & R [GBW10034, 39.4 pg/g(LAMHG 3
Se)]. WAHBREHI[GBW10032, 42.9 ng/g(LAffiT: Se)](+H E it
BR2EUIEBE); ERREH ). E B K@ 99%) (k=
BRITAFD); BER A B (R al, RKETTOE S A ANk T
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1.2 UE5EF

iCAPRQ T HL SRS 5 55 8 TR TS . UltiMate 3000
T ROR AR f83%1% . Dionex IonPac AS19 {4i%4:(25 mmx
4 mm, 5 pm).D-37520 @ # AR 25 L HL(3E E Thermo Fisher
Scientific 2 #]); Milli-Q #B4i/KHL(FEE Millipore /A H]);
BG-08C A (L MIPABTF A RAF); 0.22 um J§
08 O (L 1A T Wi AR 2R Ao
1.3 5 &%

1.3.1 AR % 5] ik 0 B )

HEF AL 10 mL ST RARHER IR E T 100 mL &t
B, FH 1% HNO;IEHUE 2, 581 100 mg/L AT G E AR
R, SRS PR bR U R R RS 100 £%, 153 1 mg/L 19
TR bR . /A& 0, 0.1, 1.0, 5.0, 10.0 mL
TG Z bR e TR S T 100 mL 258, I 1% HNO, %
WESR, SRMWSR2% 0. 1. 10, 50, 100 pg/L BHR
WE RSN
132 #HSara®

SBNETALEE: FREL 0.5 gCREHAE] 0.001 gy HA
LB T RIUF IR RN, RKIA 5 mL Wi
M2 mL WEOKGERELR, BFNE, EBENENHIE,
BTHAE, 4 307E 80, 120 Al 160 °C&H T 1RF: 4. 2 Al
2 h, ARBHBIZE, FTHEMRE, /R alik ik N aE
J& BRI AR WA A | mL 2, REEN
fRRE %2 10 mL AR, HAUKERFRS, R
FEREH .

TTEAS AL BRI 2 g(fE#A5] 0.001 gyl HAR
FEfm T 50 mL B0, fiIA 25 mL 1200 mg/L & [ K
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KIEW, IRAEAEZEIE A 0.5 h, F 10000 r/min #43 ~
B0 15 min, W FEEBOEATIEEE(0.22 pm JEIE) S _EAL
HIRE
133 MELH

FLJHE 7 5 B AR BTSSRI 1 A58 i S 1
ARSI 1,

# 1 HPLC-ICP-MS MEMMSEET/ERMH
Table 1 Main working conditions for determination of selenium
species by HPLC-ICP-MS

& ESIEAN 28
HIpTRIE 1550 W
L] I i 0.8 L/min
FEFRE 14 L/min
Tl < et (He) 4.5 mL/min
ST .0 PFA
LR 1.1 L/min
RAEREE 8 mm
Rl {55 Se
ERE T Dionex IonPac AS19
Al MR — A (pH=9.2)
LG ERENTS
e TT = 35
HEREAATR 100 uL
2 FBR55H

2.1 BERSTTIRERE

SeMet &t [ 4R 5t i A A HLIE 20 A7 7 4 40 A0 4 ke
BRI —F A, 2R R AR S A AL G A
Y1, FIEFHT SeMet #PEAR H KSR EE TR, iRl
— P AR B AT R IR . X T ICHLAE, FEA Se(IV) IR
Hi[selenic acid, Se(VI)], T Se(IV)MINFI &Mzl b, o
ZE MR RLSY, HA WAL . BIARBE T S T
LA 7 ) SeMet T Se(TV) I 58 H bx

22 RGHMMK
221 i FRGemAL

JO A ) 88 X A ) 7 2R 1) T {1 75 A B AR AR B i
TR, 0 A 2% 2 AL AR, WTE Se AN R
Zfh, BREF@6%REN *¥Se 2% FKA T
OAAr EE AT, RIS R ki @ R
(23.77%)55 1 *Se M WA S . BLAh, FIHR R
F AR T A, FEAR b REAE T BRI S ol R0 3% A

TR ML R REESE, AFIT Se BMERRNE o
222 EEAGRAKA

TEA M, Ui Sl AH B 3B X R A A 43 B RCR R
FEEBMIEA. A5 H Dionex lonPac AS19 BHEF434T
FEXT HE T S A AR IR — U 2 Ao AR i S A
A 2 R AR Y 4 B, 2548 T BBl A i v B A pH X
o1 BRI .

¥ i Dionex IonPac AS19 FHE bk, LLESAE AN
W EhAERT, 2 FHE SRS 448, (Hih T84k
TR M AFTE T IR SIAH IR B A3 FNR 5 &) A e E, {45 2 AP
TSI OR B I AR S HISTE AN 26 IR IR — S i TR R
TLBIAHRT, SCHGES A TR S EBE. WE 1 4B
U BE R 10 mmol/L B, 2 R IE 25 BEAS S AL 4
&, 5 Se(IV)RIETE A, HBEB A 1000 s; SRR
AR 15 mmol/L B, 2 FMEIEARES KL s, Uk
JRETE 4R E] 500 s N, HIEIFHICH SeMet F1 Se(1V),
IETE RS, MR — S 7 WO E T =531 20 mmol/L B, 2
FIRITE A 0 H VA )/ MR 4 J, TR0 B AR b fRiZad
FEA] DL A HARME S W 0 % BB I R A RS R — A I
WL R D, TR LR BT B T AC B 4 B 1 A,
T B AL G S R Bl P R] F A SR e T E A R
BT, BEE TSI SR R, BARAL G S
FEAHES B IRE T AL IS, LR B I R4 . 2 IEFR3)
FHER > KR SRR i A R B i, PRI Sk
WP 15 mmol/L FBIR — S B A E M int 2R

i 8 T S A AR A B TR 80T, 7 B WU AR KR
JE I T R B AL A W BOIR DL, RS Bk S
RO AZ T IR S AR Y pH, P S AR A pH 2 S M
TS B BUR O I R . AWFFE R 2K R IR 15 i 5l
AHEY pH, YFMIEEE T BN R pH X 2 FATE A4 B AR
B0 . FESLSIA N 15 mmol/L AYBEIR — R L VA .
1 mL/min [AFEA 30 °CAHERA B 4T, ZBLpH H 8
i, SeMet BA AT INIETE, B2 Se(IV)IWIETE ML T Hi e
B4 Y pH BN F] 9.2 B, 2 FHFIEASLE 500 s A SEEL T Ak
&K 2) H A BIFHEY,; X pH KT 9.26F, FHik
HELT Se(IV)WETEH e HLA5 5 iR 585 B4 . (M ik 9.2
R 2 AR S B pH.

AT FIBHR T SeMet il Se(IV) 5 73 8k 2 FAlTE 245
[Se(VI)FIT {2 R (selenocystine, SeCys,) R4 &5 iy ]
RetE, G5R A BRI, 4 AME A RRIE L
(WLH 2),

2.3 REVE

2 B R 5 ) S R Al 00 TR M Y GBI R
FRL 2 SR i ) 4R BB MR AN S RE S AR 27 b DA it B LA
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LG T EEEE: . BRIEEE(0.1 mol/L HCH)FUKIRIESREL 2 Fif FRE44 0.006 mg/kg.
WAL AR AR 2 g #EEMAS] 25 mL 3 R 1400 -
FHREGAT P 0.1 moL/L $hERVAE . 1200 mg/L & (i K Sev)
—— DE!
KRG, ST . O SR B E EALIE o 1200 - —a—SeMet
SREEROLE DFEIT: 3 FHREOT R AREOSHLL & I 1000 |
R 20, T A VRS IR, BRI IR R
Bl 381 pgke FITKELEEM 201 pgke IR B |
23.1 pglkg. BHEZLMIRIGHCE e, FILSCI kB REN ‘Eé 600 |-
fiff K A ARG 400 -
24 BEMEMELRSHER ool —_—
L A TR TR MLy, 2 TR At L L
AR PAT RAFIZPE R, AHOCHE REOY & T 0.999, 45 10 12 14 16 18 20
F 3. Wl SeMet I Se(IV)IREHEI N 0.5 g/l DR — S WA B /(mmol/L)
FITR A PR AL, A E LA 3, ol LG i N e
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. . . Fig.l1 Effects of concentration of mobile phase on retention
X F SeMet £l Se(1V), X746 i BRI44 0.5 pg/L, Jridss i behaviors of selenium species
78Se
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Fig.2 Chromatographic separation of selenium species
F2 TEHEEFZHHREE = 4 O |
Table 2 Extraction efficiencies of different extraction 2.6 %Bm*fﬁnn/)n\U/E
conditions FHEEST 520 3 4 B EUARRE S A 1l 2 CPA T E 3
KA Se(V)(ngkg) SeMet/(ng/kg) /(‘E"T ) %Eif‘? W), ZERFRHIRE R B & R 55.4~70.7 pg/kg(L3 5), 3
R 197 o et (B ELARER S LA FIARR, 59 SeMet Al Se(1V),
AL 20.1 38.1 70.7 82.2 SeMet & s ANXT R, 2 AT 25 & & 2 F0 b7 SR )
Mg 20.3 23.1 70.7 61.4 75.8%~81.2%. BLAL, FEMH AR BURINER &4 T, AW

2.5 FHIRWOIE

R B UE AT S, AT A A B ER R
RIS [ EE 2 FIARAE 5 R G AR i, Fi R Y
T A TR BRI 2 DGR (GE S 3 K)o TS,
R 4, X bR R 22N F 5%, AR R Sy
90%~106%, UiBHIZ T LB T 4 .

X SEBREES A Se(VDA SeCys, #EFT THRE, 45RAK
H Se(VDFI SeCys,o LTl FEHHEIAY SeMet FI Se(IV)HY
SRD G BB 81%, 448 b SCER ), H R T
TS HRBEICR R AITE 75%~90% 2 [, 45 F53CAHYIA
L HAR AT BEAAAE Se(VI) . SeCys, BiHAMIES, (HEF &
S AR A RRAS Y, T 0 T B s R IR R T B R AR
AT AR A TR 2 T i — 2D A 5 A e Y [ A

R3 2SRRI BXRARSKRUR

Table 3 Linear equations, correlation coeficients and

limits of detection for 2 kinds of selenium species

IS 2k LEESEEYA Ze M/ (ug/L) ASLESAG: H B /(ng/L) Jr 2 B /(mg/kg)
Se(IV) Y=101X-139 0.9999 2.0~1200.0 0.5 0.006
SeMet Y=111X-65.9 0.9999 2.0~1200.0 0.5 0.006
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Table 4 Results of recoveries for selenium (n=3)

B3 R I i)  A]

Fig.3 Chromatographic separation diagram of low concentration
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Table 5 Determination results of samples
FE o BElgke) (Siglyg); E:ﬁg %E/z/&i}: 4]
20.1 37.4
1 70.7 20.8 37.0 81.2
19.4 37.6 [5]
14.9 28.3
2 55.4 14.2 27.6 75.8
14.0 27.0
20.5 30.9 (6]
3 64.3 21.0 30.1 79.2
20.1 30.2
(7]
3 % ®

HPLC-ICP-MS JZ&43H71E fh P 2% R ik 2 —.
AT 7T A EAT HGE A3 58 2 B JER R, T H R R B

RORPEMX PO AT T4, 255 L Gl s 5%

T, #5727 E EHA 2 FRIE SR ik %I RE
I E LA SeMet £ Se(IV) & & TAERITE 28, Xzt
BYARNER NPTV 3 270% < E2 W N Nt O (3¢ F - {mME N0
T8 SRR — 0 M EAR SERE, oy R = FH R R
AR 2 TR LR = H AR YR .
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