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W E: Boy oW AEmE b 2MonE R MRS &, SN EaE T o, Fe B A g
WIICE & HIE A 7 A TR . sk SRR I - F B & 45 2§ 1R ST 1% % (inductively coupled plasma
mass spectrometry, ICP-MS)X 3% [ S [R] X 35X et vl £ FF B A B 2 () 2 Fhoe R AT 400, BT XHa | A & s g
FORE S, R FH 0 2 A 2,3 - J5L 1 ¢ 6 )6 3% 15 (high  performance liquid chromatography-atomic fluorescence
spectrometry, HPLC-AFS)/ICP-MS #EA7T . AT RIEA T, X ETAb BLAC AR A5 AR ATk s it Ak,
SIRMITHE AN, R BBRRE S T RIS L R 2T R AT R R R R, &
JLEM HBRTE 0.001~0.200 meg/kg Z 8], [ECE K 96.8%~102.5%; 3 HPLC-AFS/ICP-MS A 44 B 4 th i i A
AR AR AR AR L AT R AR A AN (R 0 R A AT A RO A s AN, R OC R RAF, R
95.2%~101.6%. £&® AFILATASGEME . REEE . TH/N. WBEES . WL, &6 TRNEs T2
FhOCER & i MBI, IE R # PR IS A i g rh i DO R & R 2%

KB HPA s JuR T BRI BRSBTS, ROk

Study on the content of various elements and speciation analysis technology
of arsenic and selenium in wild mushrooms

XIE Nan®, LI Qing-Qing

(Shanghai Institute of Quality Supervision and Inspection Technology, Shanghai 200233, China)

ABSTRACT: Objective To analyze the content of various elements, arsenic and selenium in wild mushrooms,
study and discuss the analytical methods, and discuss the content and proportion of arsenic and selenium elements in
wild mushrooms. Methods A variety of elements in representative edible wild mushrooms in different regions of
China were analyzed by microwave digestion-inductively coupled plasma mass spectrometry (ICP-MS). For samples
with high content of arsenic and selenium, the speciation of arsenic and selenium was analyzed by high performance
liquid chromatography-atomic fluorescence spectrometry (HPLC-AFS)/ICP-MS, the pretreatment and detection
conditions were studied and optimized, and the results were compared and analyzed. Results The method of
ICP-MS for the determination of various elements in wild mushrooms had good linearity relationship, the limits of
detection of each element were between 0.001-0.200 mg/kg, and the recoveries were 96.8%—102.5%; the forms of
arsenate, arsenite, selenite and selenite in wild mushrooms could be effectively separated and detected by

HPLC-AFS/ICP-MS. The linear relationships of the method were good, and the recoveries were 95.2%—-101.6%.

RIEIEE: ffim, AL, S TR, FEEMR T 10 B Z 2K . E-mail: xienan@sqi.org.cn
*Corresponding author: XIE Nan, Master, Senior Engineer, Shanghai Institute of Quality Supervision and Inspection Technology, Shanghai
200233, China. E-mail: xienan@sqi.org.cn
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Conclusion This method has the advantages of simple pretreatment, high sensitivity, low interference, high

precision and good accuracy. It is suitable for the determination of various element content and morphological

analysis in mushrooms, and provides data reference for the scientific evaluation of common element content in wild

mushrooms.

KEY WORDS: wild mushrooms; elemental analysis; morphological analysis; inductively coupled plasma mass

spectrometry; atomic fluorescence spectrometry

0 51 &

Y A A PH B 2 T B A 1 A A R 2 —,
HBRIESEESE | RPN, H BN S B R B AR
2 DL AT HL A ORI 2 O R I A 2 kD).
KEEMASE - REACHEAETE, BRNEETTH
PR T () AR R AR T AP I RS, (RS Tolk ik . 3T ik
gk B AR R, LS gL H g5, S EOR
B G E A S 1A% R AR V] T A, DA 3 N
JRIGYY, TEE R AR R A B DT

F AT 4B A 5 64 H k™ | A aT A6
WPV g 43 3% 2 (atomic absorption spectrometry,
AAS)M | JH 56565 (atomic fluorescence spectrometry,
ARSIl R A 458 R S 6 1% (inductively
coupled plasma atomic emission spectrometry, ICP-OES)!'*) |
R R 55 B IR 1592 (inductively coupled plasma mass
spectrometry, ICP-MS!" 1314 Hodh [CP-MS HA7 [ i 5
ZMaIEItE | R BRAL . AT E R SR S A,
REMEHE T TARRCR IR UEDI 2 A ERR LT ARBFSE LU
. TSR 10 28508 A B R B, B SR A
W THAR-ICP-MS I AN )™ B AR R i vh 2 e R &, 4T
Xof SRR AT 5 B R R A, SR T i SOBORE €435 12 (high
performance liquid chromatography, HPLC)%3%5 AFS #l
ICP-MS B, 43000 % oAU AN JOAUAR & e, X sLgad f
HATUARFIE, JEa T THUB SR AR OL, USRS A
A S 2 1 12 2 4 XS R A e B IR PPy 4 R AR
SEPE RS E A o

1 MR5ERZE

1.1 w5

SO T B 2 2 W T B T AT g, OF TR
TN RHLAL HLE 5]

ZICEIRATRMER (10 pg/mL) RFRHE(100 pg/mL)
PIARVE (BT ©Sc . & *Ge B '°In . & '*Re, 100 pg/mL)(|H
FA 4R S FROR I Gy, IR LiL 2
Py | fili Ce 4 2OTLL A PCo, 1 ng/L, LHHERHELAF); B
TRARARUES IR [ LAT As 11 (17.540.4) pg/g]. W ARARFRIERS
WL As 11 (75.7£1.2) pg/g]. FFRARPRUEATR] LA Se 11

(41.5+1.3) pg/g] . WAL MR AR AEH W[ LL Se 3t (42.9+
0.9) pg/gl(h ETHERI AR RL); iHR . FhRR(LREE) . B
TR FrERR(GIGAE) . AR (oAl (E 24 b
EHRIABRA ), Bk (HFHA =182 MQ-cm).
12 UFE5EE

8900 HLJFHA G 4 B FAAITE X . 1260 SRR RS ()
GEHEZHERA R, Milli-Q #B4iKHL(GEE Millipore 2AH]);
AFS9800 J5 - ¢ Y ) 1 A% (b 5% g YA #8 A BR A A );
DuoPUR [ig4lifk 2 4t (7 K F| Milestone 23 Fl); Mars 6 T TH
fiftAX (321 CEM 23 w]); ED54 iTouch K542 B g (I mURAAZE R
ARSI A B ] ); MS204S J7 43 HEL T4 K- (Jiig LA
- e M 2 A A, 4-16K & .0HL(EE Sigma 24 H);
SK7210HP #8775 YEAL (IR B A AR A R A 7)o
1.3 XWHE
1.3.1 ok H g

WEBIFRIL 0.5 gCR AR 3] 0.001 g)RE S TN MEREN, A
5 mL iR, BFREERY 100 °CE 1 h, FHEBEE
TR T AR PN, TR T AR A T 1800 W, F#2 1% 1 THil
FEFFIHARFERL . FRELTHRSERUS, YWHIE 50 °CRLT, $THF
THfEEE, BT 150 CREZ iRy I, W5 AR R A N2
E2, BUR F I MR v 5, B I i WA TR A 45 5
50 mL Z5 s TR 2S .

F1 RUEEHMRERENSH

Table 1 Parameters of microwave digestion procedures

W B JETF 5} 6] /min PRA ] /min iz /°C
1 10 3 130
2 3 5 160
3 3 20 185

1.3.2 ICP-MS & T4 &4
PO AR, B RAEA; ST RN
14.0 L/min; #{<%i3E 0.80 L/min; #iiBh"< 1.00 L/min; Fkf
TRIEE 5.0 mm; ABFTNAR 1550 W; ZAL IR 2 °C; it
1, He I 50 4.0 mL/min; BRIGRAE 3 S F146l, TENE
3K, PR B R
1.3.3  HPLC-AFS 3t Ah 7 & o 47 77 4L 22 B 2 414
WEBRFRIL 1.0 gORE AR5 0.001 g)RE M TR0 th, A
10 mL 0.15 mol/L PRI, ME K . K H T 90 °CKif
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2.5 h, 0.5 hJREE 1 min, UGB BHEFIR,
10000 r/min #5.0> 15 min, B FEHRLZ 0.45 pm JEIT g
S EHLINAE o R B S0ORA (i%-JRF 28 s B F Il
IEE, (NESS BRI 2.
1.3.4 HPLC-ICP-MS {557 &5 A AT 4 22 2| & 4t
HEREFRI 1.0 g(I5 A8 E) 0.001 g)REdh T B0, 2k
HKEZRF] 10 mL, 45 °CHF 1 h, 10000 r/min L[> 15 min,
R Z 0.45 um BRI U8 ST EALIAE o R SR0K
ERERT R e S N i A P E R DR UG A N E 5
SRR TR 3, FESATa0 FJR B R A A R
itk

2 HERE5HH

2.1 XM ICP-MS NEHFEEHEFRBIEEETE
R R R
211 Fikegab iR, &M B A e iR e ik

FESERG HOR FH SRR AR X, T ARG an Sk
WL Aaf . DT T, BRI A R A TR (R
B, T EEAS AR, 45, 85 S LEM SRR, A

T FARSEAR T3 B AR % 85 LA s, SR FEZR A
WIFRE 2, IR S5 RIEA Tl — 1 0E; R A= R
BERE, R TAGIN A R MUE et . BRI E SRR
FUFMZER I 4, 9 FIOCRMEMXREOIRTEHT
0.9990( ¥k Ji£ 3t Fil 0~50.00 ng/mL; %M. %570 % vk B v Fl
0~5.00 ng/mL; FRICRIKETLHI 0~2.00 ng/mL), {EHEEN
A TAESA T2 AT 20 YRR, LA 3 fibn v 22
(standard deviation, SD)YE MK H R, FHir ARIFRAEE 0.5 ¢
EREBL 50 mL Bk, BEIS TR MR RTE
0.001~0.200 mg/kg Z [A] . R gt Jy bk R HERAPE, AT AR
Bl S 38, A S B 0 B e AR U G 3R b VA R
KH 5 ACEATRES,, Sl iR s, SETIE, Bk
JEFEIFE 96.8%~102.5%Z [8] . Jrik Mg MAHE R, Bk
T NEBIE S GB/T 27404—2008  SzueZ Fra b
M SRR ) AR, BTy kAR L AT
ko
212 FABFEFHFSALESEOMNTLER

K ICP-MS X 11 FCRPERETAE ol 1 FH B 25 19343 5
SIRICEMATIE, FAFERIE 3R, Z5RME 5 PR,

F2 BEYEHEGIE-REFRANLEHKBNESH
Table 2 Parameters of HPLC-AFS combined instrument

AF

SRR

{6354 PRP-X100 (250 mmx4.1 mm, 10 pm);

[ Sl T RIS

W EhAH: 15 mmol/L B R — A H VW, pH 6.0;

JiLi#: 1.0 mL/min; #EFER: 100 uL; 55 B EML
7R 300 V; EHLI: 40 mA; HEIHL I 20 mA;

IOt ik

KIGIRFAL; B S%IERRR AW IR 20 g/L AL BRI

A 900 mL/min; i B Ui : 400 mL/min

%3 HPLC-ICP-MS BRIXEE %
Table 3 Parameters of HPLC-ICP-MS combined instrument

A

SR E

3% 45 : PRP-X100 (250 mmx4.1 mm, 10 pm) @ i% L,

TR O I

U A: 10 mmol/L #rERRIE W, %KM pH 5.5;

WA B: 4K

T 1.0 mL/min; #FFERE: 100 nL; 55 B PR

B g EIRNE A i

AN EAE A E: 1500 W; FAERE: 2 °C;
B FIRSRE: 14.0 L/ming 2 E: 0.6 L/min; HiBI & 0.20 L/min;

AL JEORE 45 B T IR B 1k

SRAFBE: W RFRSY S S E]: 600 s

=4 ICP-MS MEEERBTREHNEHMERHEEN=5)

Table 4 Conditions and result data of determination of various metal elements by ICP-MS (n=5)

JLER L HNARICE 2 PEVEFE/(ng/mL) LB Y0 B /(mg/kg) ESCR /% RSDs/%
# Cr 52 *Sc 0~50.00 0.9990 0.050 99.8 1.91
2 Ni 60 Ge 0~50.00 0.9997 0.200 98.5 1.34
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®4(8)
TTE Ipig=vi WHRTTE & PEVE El/(ng/mL) LBV G B /(mg/kg) [T /% RSDs/%
il As 75 Ge 0~50.00 0.9994 0.002 99.8 0.33
fifi Se 78 Ge 0~50.00 0.9993 0.010 97.9 0.69
4H Mo 95 5 0~5.00 0.9996 0.010 102.5 1.11
# Cd 111 "5In 0~50.00 0.9999 0.002 97.9 0.72
% Sn 118 "5In 0~5.00 0.9992 0.010 96.8 0.52
7k Hg 202 '%5Re 0~2.00 0.9990 0.001 100.5 2.78
4% Pb 208 185Re 0~50.00 0.9990 0.020 100.3 0.98
T AT BR R 22 (relative standard deviations, RSDs).
# 5 ICP-MS I E# f4E R (mg/kg, n=3)
Table 5 Determination results of some samples by ICP-MS (mg/kg, n=3)
T 2 T Pb As Hg Cd Cr Ni Sn Se Mo
Ak . :
o HA 0.825+0.035 0.006+0.001 0.184+0.008 0.039+0.003 KK 0.011+0.001 0.043+0.002 0.077+0.003
K N
b 0.559+0.025 0.339+0.015 0.075+0.004 0.149+0.007 1.269+0.06 A 0.036£0.002 0.865+0.033 0.193+0.009
[ 4| A A
i, 0.074+0.004 0.765+0.035 0.139+0.007 0.205+0.010 0.135+0.007 ARk H A 1.982+0.078 0.307+0.012
BIRIT N N
S 0.027+0.001  0.299+0.016 0.005+0.001 0.068+0.003 0.062+0.004 A& H FKAEH 0.030+£0.001 0.037+0.002
JE LT . .
S 0.117£0.007 0.083£0.005 0.065+0.004 0.262+0.014 0.237+0.011 A REH 0.082+0.004 0.24+0.011
A<
HFHT
i 0.920+0.045 0.614+0.027 0.027+0.001 1.503+0.055 3.919+0.19  0.364+0.015 0.022+0.002 0.059+0.003 0.118+0.005
BRI
Kl . .
- 0.033+£0.002 0.315+0.015 0.008+0.001 0.044+0.002 0.096+0.005 Ak H KA 0.085+0.003 0.034+0.003
D=
ZRAEAREE  0.138£0.006 0.099+0.004 0.010+0.001 1.046+0.045 0.529+£0.026 0.298+0.012 KK 0.022+0.001 0.128+0.005
FHMAAEE  0.800£0.035 0.362+0.015 0.073+0.007 0.197+0.010 2.382+0.12  1.252+0.055 0.036+0.003 0.790+0.038 0.216+0.012
ﬂél[[ <A L
pes 0.087+0.005 0.14420.007 0.008+0.001 0.377+0.018 0.333+0.006 0.251+0.012  AR#H  0.087£0.007 0.101x0.005
=
K F N
fran 0.545+0.028 1.334+0.048 0.298+0.012 0.291+0.015 0.185+0.003 0.213+0.011 AMH 0.573£0.065 0.504+0.025
= A

SLERIN 20K 1 55 % GB 2762—2017 ( B %
SEFFRME BRPIERYRE ) AN Pb. As, Hg.
Cd. Cr. Ni., Sn7 #in#, FAMEIRT 2 F AR T i
JGZE Se Fl Mo fE N BFRILE . #£ GB 2762—2017 "FXf &
FH B R G S BR AR EESK Sl Pb 1.0 mg/kg . Cd (25 FNAEAR
HERAM0.2 mg/kg. Hg 0.1 mg/kg. As 0.5 mg/kg(H AT
HIKAYRD), Cr. Ni, Sn TEAWERE., &% X, 11
FHFAEREE S, Pb, Hg SR LR ERH, HIHTRE Mz
KB Cd S, RAUIESkaR | skE O A L HHT
PREE K Bz B4 As B, TSI R A,
ey 90%IT K35 GB 2762—2017 X ikt Cd.,
As FRE SAME AN | AL PHTRRES | AdUEREEH Cr

i DA ARPA I ) Ni i B i T AR 4% Sn 7E 11
R i v A IG, BAR Cd. As, Cr. Ni ZooREfs
AR ER R EOCR R, At 4 RN ESEICE, A
P rbR] e RO, K AT AV A A, AR
S o v 4 1 e R K R R AR B i s A R
BIRKKR, R 0IFE T SEAF 78 o n] B8 A5 56 13 b W28 B %
B AR R, INERITER Se 1 Mo &,
11 Al 4 Mo & BETC & oM, M FILAsEE . kR O
FIEE Se &g, T AMARREEICER Se #b 7 —& & H
HrE

T+ As Fl Se £ H AR AP A ARMIES, MESEE
ST SR E, WML As ZEmiIER | AR EH 0
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ERARREER, WLHL As BEEERIEKR; B Se W%
W, S EREIRIA, Ml Se H—EdE, HA
YRR EBAR . Eith, SEOnTE ZRoT R p 5Ll B, o
— %] As. Se FEE S LR ERE TR E ST, 25
T RN A BE A TR TR I AR
2.2 FcHl As FIFHL Se LS HRILER
22.1 R As A ,H

SEEVEEBURAN & REE 0.5 mg/kg LA B ANBEGERES,, X
H AsIF As(VYTEHL As B G Y0478 202 (B R
PL As 1), BRI R St Al 6 vh ToAL As & i 5 A & L
T

(DR BEA AR AT

SEEGHIYE SCHR[18], SR AN AR I I R Sl kA
ATALEE, HRBGH R A A R R v i 24 0 2 R P g O
MIEZ, #FTCHL As JREGRA K A PR AR B R,
ARSEIG R ALK |« 20% F EEVE TR . 2% R iH IR UEA T LA S0,
BT As(IIF As(V)EBRAWEYE, FAFRHEA R N EDCR
EFRBGCR fetE i 2z, FILCRATHL As 5B 5

FEAY 25 A B R BCICR, 4503 6. 25 SR, R
(A B BRI T 40 7K R 20% FY BV R A 4R USRS . FE IR
Bt 1, W20 X BR VA TR 0 e B E AT 5 28, AR AU Sk o
T, #EL 0.51%~8.00%MH FRIE R IR IR, 455 RH
BEE TRV BB, oL As S EB IR, WS
2%JE KA, R R @ R R R, R
BEFE SY it BR N HEIUR -

Q) g e

SIS SCRAGED, Y] PRP-X100 (250 mmx4.1 mm,
10 pm) @34 | 15 mmol/L #lR — F4L 7 (pH 6.0) M3 shH
VEMTRORE 43 88 45 o ZEIL A5 T, As(IID A As(V)BIFIE 24K
BT LASE A5, ARV BRI S s s an il 1.

QYR F IR

Xof - 2 BRI A& R A T AR AL, AR R S e )
FEJR 9 A o R rp O TR SN, BB M 2 S 1) o
W ARG E M, T DA S5 25 5% S B 11 DG Bt 7R -3
FH XTS5, B 5 AL IR B AE 10, 15,
20, 25 g/L MIERCR . R WA 2,

%6 FREHIREURES AL IR I R (n=3)

Table 6 Effects of different extracts on inorganic arsenic (n=3)

[CHLA & 2/ (mg/kg) |/ TCHLAR & S e A5/%

FE i SR R (mg/kg)
4l KR BUR 20% FF EE R IO 2% il B HE BB
ARAuAE Sk 0.82+0.05 0.56/68.30 0.70/85.40 0.73/89.00
TRR T HEE 0.76+0.03 0.20/26.30 0.19/25.00 0.23/30.30
PR AR 0.6120.03 0.20/32.80 0.17/27.90 0.21/34.40
Tali 7 B2 T 1.33+0.07 0.11/8.27 0.18/13.50 0.20/15.00
350 | 100 -
300 |
80
. 250 .
£ 200} Bor
= =
5 150 B 40
= 100+ B !
“ :,g> o . S 20 r, "\"“"v“;/-ﬂ’m‘/ﬂ"'\'"\fv\‘mw‘ AL TP A A
1 1 1 Il 1 1 1

0 . . . . . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00
£ BB 5} 6] /min

0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
£ B4 B[] /min

e BAEH, ek As(Il), fEAER As(V),
Bl 1 As(IFT As(V)br i 7 143 B IR (A0 AR 43 88 R 3 ()
Fig.l Standard solution separation (left) and sample separation (right) of As (III) and As (V)
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=r 2], B AU LA BT A, B S AL
20| 11, As 2 RIS SR B2 1 B . A BT E  SAL
§15 I W S5 T PR B 2 T B AL M S B A o, TR,
2 BV BEGRIE, SR P U MR, B T A
) Ve B TS, LML B A4y, UL R i e
= s j SELETLTEE . A HE s T W VA A B T REHE,

0 20 g/L BEAL Jad 5

10 15 0 25

2
IR (/L)

P2 P B e JEE T i D' ik I R 45 2R A
Fig.2 Effects of potassium borohydride concentration on the
results of AFS

(4R S e 25 2R

FRRARAL I 25 (%) 4 Pl i JCHL As SEFTRGDN, A5
YRR M B YE R (LA As 1) A0 0~100 pg/L, LA As(IID)
M As(V) R WICHL As B, FRMombs Bk scss, Hik
gERME 7,

®7 HRPETNHNESERN=3)

Table 7 Determination results of inorganic arsenic in samples (n=3)

e TeHL As 7 ht/(mg/kg) JEHl As IR TR /% Tobl As o o SEE 4 /%
ARAutek o 0.78+0.03 97.8 95.0
RE 0.24+0.01 95.2 30.4
HPHTRRE—5 0.23+0.02 98.7 38.3
K K A 0.200.01 101.6 14.7

7 SRTUEH, RIFELEENITHL As A
o7 PR R R e, K B B g A i R A, (R TR
As E K AR AR A FE IOl As FIA AL As, JL
FFIGHL As U1 = Ak A FRAIL AR TR TEAR R, WA ML As BT
PERRAR, FF AR S Gl As o5 B RE I e H 2o 4
e, BT, FE R LA EHT GB 2762—2017 ( &dh L4
ERbRE iR E ) GINER B LA ) 5 B A
AEL, B TR B b i B BR 2 0.5 mg/kg BCR G
Bl As B # 0.5~0.8 mg/kg(FA Rl Gh AN R 2), 76 B 7 it
L TOHL As BREERT, BEARHEICHL As B m W= il 2 B 4T
BAREEDR . ARSI FITAIY 4 FhEE s b, RISk s e
Bl As KIZS BT 0.5 me/ke, HEanA TELER TG,
A 3 Rl gk, BAR ORI S B iwe, (AL As 5L
BAR, BB RAR, FE, Scirp R pba s g Tl As 5
SRR T, L BRSE E A aAT AE SR T A
HE
222 FASe T A

SO BRI 2 ol SAIG  12A 1  JE ARE  (I  LL A B
TKZE D), XHH Se(IV)FI Se(VI)TEHL Se FE&LEH)
PR TS S A2 (A5 R LA Se i), FRITASIR] Sb R 4 H G AL Se
AR Y 7 A L

(DR ST B AR 1k

M 2 TCHL Se HEATHRIR, TEHL Se FEK AT R AT
BV, BT R T Ak 1% RR1E A 32 B Y
PEIUSCR . S5, FHAUKF 1% 7 AR I

Se(IV)F Se(VI) 2 i Se JEAALA WHE L, HEHmIL 35y
R 96.5%71 97.8%, 5 [EFIHRAEEHEM:, B LAalik
PEBGR . e RIS, 25 50 P R UL R R s ) X 4
R, SCO0 R, IR 4R U B AN B B
MR A 60 CHEBUKEMEAT RN, =5 O 75 I B i 4,
TEEL 45 CCHRBORLEE, 1 Bl & SR F] A 35, $RBOSRE
A, FRERIR A E 40 min 5, BRI Rk SE,
60~80 min K ANEH I, & EH|SLIGAR, BRI 45 °C
B 60 min HHRESLE.

Qg4

ARSI MR SCHR B, 6 10 mmol/L PR iR s i
A, BT RS TR pH ORI R f fE B 1 43
B4 5% . 10 mmol/L ARV pH 34K, EHAE MR A,
Se(IV)£:7E 8 min 2247 i, {H Se(VDWLM % 20 min d1 7k
DL R T 45 Se(IV)FI Se(VI) 2 Fil' Se FE B4 W RERS
AR g HBUS BT A B, LL 10 mmol/L AP MRVA
pH 4.5, 5.0. 5.5. 6.0 #ATAREFBAMNIRE, REAK
PRAE pH 5.5 5, Se(IV)Fl Se(VI) 2 Fit Se FEZSAL- G4 AT L5
AV, MR E]A3 S 2.9 min Al 5.5 min, FRUEATR
FER A 3,

()R b &5

FEIRACAR S5 % 2 FhEE R A TOHL Se EA TG, FRie
e FETE R Se i) 0~50 pg/L, LL Se(TV)F Se(VI) &
HOATEHL Se S B E, IVEIFREIEESR, BARZE RN 8,
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x10° x10°
4 L
2 52t
£ 2t & |
5 E
'/\'\’V\W\.,
0 1 I 0 1 1
3.0 6.0 3.0 6.0
5 BR 15} 1] /min AR B B[] /min
W T B, AR Se(lV), HIEMRE Se(VD).
B3 Se(IV)F Se(VI)hr i W 43 & Bl (20 ) FIAE il 43 15 G (A7)
Fig.3 Standard solution separation (left) and sample separation (right) of Se(IV)#l Se(VI)
* 8 ST LA ELRN=3)
Table 8 Determination results of inorganic selenium in samples (n=3)
FE b JCHL Se % B /(mg/kg) JEHL Se ks I F% TeHL Se (i L L Bl %
K E LA 0.140+0.010 98.5 16.30
TRF O 0.085+0.003 95.7 4.25

Se 7£ H AR I AAAE I 43 I TGHL Se FIATHL Se 2 Fl1, 2
FIEE 25 A TCHL Se o SVHIG U B 43501 R 16.3%F1 4.25%, BVEE
A AR TEHL Se, HRAT T EAML Seo THL Se
RIEEPERR, WRAENERTER &, S0 AR s
;M5 TOHL Se M EL, A ML Se 5 T A, A
SvEEE, HuidREX T Se FFICAHN YRS %,
{HRLTFIHL Se AL Se p9 B4 255 g B4+ o
Bl Se B LA &5 b, XoF B i 9 £ BB SR A e A HAT
FEAIIE X

3 4 i

AR5 SR FH I8 T 9 - HhL SRR 5 56 - A T 1 o 3R
] RS ] DX 31 2 1 o] £ ) T A e s A 2 R G R A T 4T,
BEXTRR AR S AR R AL, SR A OB (5 Rk
T HUBRE B 5 B TR BRI T | WO R IE AT,
Xt i A BRAS AR RGN 25 A HEA T X AR A, X 25 SR A 7
SyFTECER o b, SRR 1 - R B 5 B TR S
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