X .
6.5%[”'% 7 Y = 30 B AW 2020 4E 4 A
Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 39, No. 4 April 2020

Knowledge Web

DOI:10.7524/j.issn.0254- 6108.2019080704
T, M, MR SO R R DG AR - TR T OO R I A B B 3 AR [ ) ] BRBE 12 ,2020,39(4) 1 1098-1104.

LI Lei, SU Yuan, CHEN Chuguo, et al. Fast determination of selenium in food and soils by micro-open graphite digestion-atomic fluorescence

spectrometry| J | .Environmental Chemistry,2020,39(4) :1098-1104.

Uil IR B IR OE B EH R R T RO
MERmMmBE TERRWHE

A B2 @AY HRER' 0 &2 Rl
SRR Aemm g2

(L TRAELO BB A S L, 7N, 5106405 2. AR FRACT™ il B 22 A I 5 PP RS2 3, TN, 5106405
3. TARRBHEMBHCARA R, 77N, 510640)

W E ARSCRHFEHIEE AR T — P v 8 D A e B Y SRR A R A AR T
- TFoOOGIER R R EZNT L T AR TE AR R [ 0 i 2 X 45 5 5 i 18] (4 5% R 2 — 25 A4k T 9
R S S SR AR A S B 4 SR B I S vt 2R 900 0 A A T L e T A e R e 0 ) v e RN A
200 °C FITHALIREE T, 1 & K SR T AR ) o] A4 J7E 3.0 b & 5.5 h PS8, Hads o 7e IneR ; 6 F A 7 32,
B P IR RN 0.003 wg-ke™, SEXINFR FHSCR K 96.3% , K % 3 (RSD)AE 1.36%—3.28% 2 [8] ; -4
fifi B A8 S BR R 0.007 g - kg™, S 2 g B R A 91.8%—98. 3% , K 6 7E 0.28%—0.64% 2. [H]. 7£ 0—
20 pg- LTSGR AR h £ B BAIFAZE (r=0.9997 ) AS S2 6 K ARG T 1R 22 BLA A5 8/ 0 RS %
BV SR A T LA FH T B 1 e A A SR RS
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Fast determination of selenium in food and soils by micro-open
graphite digestion-atomic fluorescence spectrometry
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Abstract; The mass production of selenium ( Se)-enriched products in recent years has greatly
increased the demand for Se determination in food and soils. In this paper, a novel high-throughput
method for temperature-controlled graphite digestion-atomic fluorescence spectrometry for the
determination of Se in food and soil was established and optimized by using a new type of digestive
tube. The effects of different digestion temperatures and different acid additions on digestion time
were compared, and the relevant steps of Se reduction after digestion were also optimized. The
results showed that this new type of digestive tube could ensure the accuracy and precision of Se

determination during high temperature digestion. At the digestion temperature of 200 °C, the
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digestion of food and soils can be finished in 3.0 h and 5.5 h, respectively, without any acid
supplement. Based on this method, the detection limit of Se in food was 0.003 pg-kg™', the average
recovery rate was 96.3%, and the precision (RSD) was between 1.36% and 3.28%. While the
detection limit in soil was 0.007 mg-kg™', the average recovery rate was 91.8%—98.3%, and the
RSD was between 0.28%—0.64%. The standard curve demonstrated a good linearity (r=0.9997) in
the range of 0—20 pg+L™". Compared to other methods, the Se determination method established in
this research had the characteristics of simplified steps, short digestive time and high precision,
which would be a significant choice for the fast detection of large number of food and soil samples.
Keywords : graphite digestion, atomic fluorescence spectrometry, digestive tube, selenium, food,

soil.

T ( Se) S NRFT LAY 14 FhoCR 2 — , HARR AR G5  BrE e S S em ™ Gk, b
P DN NROR TP N AN RN 7T = TR 7 W B NG A A R TP (| KR TP QN T2 N | S XA i
BRI RS AE BT AR T R A T 4 5 T SR TR A 7 G RO A PR AR TR R
1) T~ A 55 5K . PRI, o PR v 30 5 5 R o B v 7 P G U A AN I A LA 25 A DG 1Y
[F] .

FEN TR W 3 A, A ot Ak B 2 2% 5 i ARt A6 T 3 % 118 DB 2P TR . GB5009.93—2017 (&
i FRRR A 2 ) B2 NY/T1104—2006 (38 2l (18300 52 ) 25 s v o (e R PR AOH T A V2 A7 6 105 Fie B 1)
K IR 125 LN T 1 AR a5 T I8 3 A v DU A A2 ARG 15 T A e B R 4 ik
S5 TR T A ASSE TR A S A DR A BT R s R A AR T A U T LA B R R L e,
A7 5T AR SO AR 5 s TR e PEAT , REAS DL T A R 5 TRLAY T AR A8 A e /NFL, mT LT i R 1R )
BEAT AR BT AR e I R v P T il SRR &, DN I 7 U S R B A T AR
DY SE S A5 T BEANR , MG T T8 A 025 B8 IR T 3 Ak 28 a4 () 2. T 184 oy B D 7R 1) )
FHECR Y RN T A28 s e S5 TR iy A5 TR A T BB 5 FH T R A i DRt i Ak 3 i 44

FERTH TAE S BEx A - B e B TSI 75 2, AR T H A0 R T — Py /NFL I SR DU 2 M T Ak
B IFHR IR IR T —E T B A SRR TR BT (ICP-MS) A+ 4 B B A B B L R
Gl B AR BR BB ISR 14 Fh ot A0 DR G I AR R T T vk REAR R A R R A R AR
AT FEICTAMR , TOT5 N THAPELS, IR AR [ 450803 4.5 b, T SE 80T Heskt /&5 3 A 1 AE
IRt

A SCHRVT T HTAL B 55 5 OO GIE AR, & 76 I £ il Bz - S rp il e 3R ry s A, JE 55T
RE ST AL I AR (R 0 HREE K I ] 25 2R A, DL S BIURE o iy Ak B A TR ) 8 1 K T AR v

1 SEEGHR 43 (Experimental section)

1.1 AR5

ED54 iTouch (AU SRAAREBHMUAS A A PR A W) 5 R IUIR IR THAE (55 10 em, BAZ 3 em, B w07
1 mm AL, AEFSRAARPHGER D A IR AT s T 02— RF (MR -6 £, B 1) s AFS-9130 J&
THOOCEETT (LR RAERA R )  Milli-Q 2K b P ZR 58 (% HE, L) .

TR (B2, TR E R ) 5 M AR (Rl ) A== ) s 3hme (PR g, | A==l ) 5 Al B
TCRIRER R (100 mg- L™, EZA 48 ST PP A rboe ) s A2l 7 A b e B GSB—24
TR /INAZ T GSB—26 3% ([l b SR} 2 g M Bk 4 B b BR A 22 B SR 95 0T ) 5 = 338 R0 43 AT s 1 40 I
GSS—6 LTI GSS—11 ILI 5 3 GSS—16 BRIT. =AY +3E & GSS—17 ¥k + ([ Hb i Rl 2
B b3k ) B b 3K Ak 27 N ZR AT )

1.2 XA TAES%
FHIRAT LI 80 mA , HEBIM KT HL I 40 mA, T =5 Fk 270 V, 23 400 mL - min™", B iS00 i
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800 mL-min™", JE T AL A% 5 BE 8 mm , 52807 SO W 1 A, SR USR] 7 s, SEIR AT IE] 1 s, 200K 1 IR IEAE &L
1.3 mL, 2 RHERER 1.5 mL 3R 1.5 mL.
1.3 FESETALHE

AR RER PRI 0.5 g CREBAZE 0.0001 g) LM Lo M ifEd) 5t ( GSB—24 Fl GSB—26, Ak Ffrhr
IR 3 ANEE) TIHALE T IR +5 EBRIERRR (5:1) 5 mL, 35 B4 555 & T S om L JF
IRFHRIE AL TR 4 : 100 °C 0.5 h—150 °C 1 h—200 °C 1.5 h; BIHARIE 5T OI A AR B RT ]
FE AT ZE s BB AR N — A2 1 mL 3 B 5 G P F A= LA, I S mL 50% 4512 , 35
SR AR IRAREL R 0.5 hBGR R B, BRI A % L a A 3 mL WeERR ,
Fal K E A E 25 mL .

TR FRIZY 0.2 g (2 0.0001 g) 3 B3 73 M b i) 5t ( GSS—6 ,GSS—11,GSS—16
GSS—17, BFFRUEY i 3 NEE) TS b, AR IR + 5 S RRIEMR (5:1) 5 mL MR T3 N .
100 °C 0.5 h—180 °C 2 h—200 °C 3 h. &bk 2K G IF A FE THAE A ML 1 mL BRI ]
I8 N B O R JRASE LN, A 5 mL 50% 3R R , 55 4% 35 5 A A IR 4k 22 2 05 h.HUH
BB BRI B O A 3 mL HeERIR , T s ik E 2 2 25 mL .

1.4 WA AES VR T

MAFARAEZ I (100 mg- L") HERIIEL 1.00 mL T 100mL 2550 T 10% 8552 25 B 205, hriE
AR 1 mg- L7 1143 3125 0.,0.10,0.20 ,0.50 ,1.00 ,1.50.,2.00. mL FR7EM FH (1 mg-L™") &
100 mL Z5 B 1 10% 8RR e 28 205, B Ak 0 01,2 5,10 15,20 pg- L™ HbRifE 251 [ £2.

2 R 5118 (Results and discussion)

2.1 B EAEA AT AL BEAN[R)TH A il BE R st 1] A AL

AR SZ6 A0 BB B AR A A4S 35 /L AL (Lomm ) P WA 3570 50% (181 1) X AN BT H Y 2 0
DA AR R RO R e TR THE R ATF AL RO, e 25 —UOmmR 04 A0 B8 ; [T gt m] AR Al id e
HRR AR 2 | DA P S g O3 Al B B S /NS LA [RTAE S 1 LR A X E | LB 1 3 Al P 1]

gy

=
.mum D U
Side view

{5E)
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EE A HANH A

Normal digestive tube Novel digestive tube

B ARSI AR A S A R

Fig.1 Schematic diagram of the new digestive tube used in this experiment in comparison with a normal digestive tube

h T FHREAE IR SO AR A A A SBT3 2 A PR AR HE A SR AR A AR S E
T AR SCRRAGARIE" " HEER 170,180 °C LK%z 200 °C %5 3 A v 1 AL T BE T e o e 52563 26 40 Y T
P —32:100 °C 0.5 h—150 °C 1 h—fe i iH AL . A 2 fem i B s, B8 1—1.5 h W% 1 IRIEALTE
O, FEHALIRER AR 2 1 mL, HES WO 52 Jo I A BT R4S (o m#k 10 SR 2 AR ). AR 1 T LUFE
L ZLR B AL T AL S FE 170 °C R B s TH AL TR B 75 B0 RF 14.5 hoaX b 38 1 S8 T s 17 24
— A5 AR ) A 3 e B 1 9 A TR R AT R R AL A TE] . 7E 180 C R AR HE 6.5 h 200 °C TR
1.5 hBP AT 23k AL L.
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R 1 AN AL AL B AL ] (h)

Table 1 Digestion time under different digestive temperature treatments

b T IR P
LI 100 C 150 < BT 11
Treatment Maximum digestive temperature Total time

1 0.5 1.0 14.5 16.0

2 0.5 1.0 6.5 8.0

3 0.5 1.0 1.5 3.0

WL ALEE 123 FeE T ALIREE 4351 170,180,200 °C. The maximum digestive temperature of treatment 1, 2, 3 was 170,180, 200 C.

ARSI E T GSB—24 T RE/INAZ Al GSB—26 Fra@ PHFPARIEY) B AE 3 AR BE AL BT (R At e 1, 45 1
N2 2 PR 4 A0 BRIV B BIAE AR v (B L P, R RE L E 2 Ak e 4, AL R B R AR /N 4%
ANEE ZRIARZE SD B/ (<5.2% ) , UERA TS Ab el A5 198 25 B2 45 e DRI, 200 °C 1) e e T AL T L
A ACHT A1 CRTH AR ] 3 h) AR A, SR AR A A0 3 P 1R B 2o 426 ok s s SR+ 3 WA 687 P 8L ) T 4k
E AT LA R L i VR A AR PR i 2, DT T L e e i T TR R A AR T ARt [ 5 =2 Rt
FL A2, 30 AL 7R 180—200 °C Ay IR T, BLARARL T AYSL/TH AL B] , {5 A0 2 358 Ini () 4 % DT 5 30
K Ze e (e LAKE .

R 2 IR AL BT Ay bR o) S A S i SR

Table 2 Selenium concentrations of food reference materials under different digestive, temperature treatments

bR o fif§ i € {4 Se concentration/ (mg-kg™")

Reference materials 170 °C 180 °C 200 °C
GSB—24 M[RI/N& 0.054 0.056 0.059
(Se: 0.060+0.010 mg-kg™') 0.053 0.057 0.055
0.053 0.062 0.061

SE-H4{H Mean value 0.053+0.001 0.058+0.003 0.058+0.003
GSB—26 }13¢ 0.119 0.120 0.113
(Se: 0.118+0.017 mg-kg™') 0.121 0.114 0.110
0.128 0.114 0.121

TFHI{EH Mean value 0.123+0.004 0.116+0.003 0.115+0.006

2.2 s RS AL

THALE T IR L Se® A, EALETT K HAR R Ry Se*t . — i AR ER FRAVE R A S 751 i 3 R i
PLIE SR Se® 10 R T k2 AL S IR AR S5 1T T P4 AR, B 170 °C R 0.5 h LI AR &
0.5 h. /A1) Ft = AL TRLEE R 200 °C 5 7ETH AL A SRS A MR R , Horh — AN Ab DK R PR 2 170 C
T4 0.5 h, 5y —Ab 3N SC PR HL RS 1B A 36 A 55 05 A AR RARSE [ 0.5 h.

EERATE , B4~ ANEE A0 0 52 {8 TGt 3 22 5, Y Ah T RS oE Y 5 A BR o (R TR DY, LR % B
(SD<5.3%) (£2'3)) . e BH K T o b B 45 T 5% 430 Ji 7 ARV P ) Se® . 2 1 38 AR FH 4 A ) 28 190 vk o O £
i, R AR PR AR el 2 0.5 h 1A 034 S5 75

R3OS FR AL I v A A B R A SO A G I e B
Table 3 Selenium concentrations of food reference materials under different Se reduction treatment

fifi U 5E{H Se concentration/ ( mg-kg™")

Laniiz 7o
Reference materials 170 “CJH7# 0.5 h RIRIE 0.5 h
Heated by 170 °C for 0.5 h Simmered by afterheat for 0.5 h
GSB—24 Tl /N4 0.056 0.058
(Se: 0.060+0.010 mg-kg™') 0.061 0.056
0.055 0.057
SF-Y{H Mean value 0.057+0.003 0.057+0.001

GSB—26 J13 0.115 0.110
(Se: 0.118+0.017 mg-kg™!) 0.114 0.116
0.112 0.108

SEA4{E Mean value 0.114+0.001 0.111+0.004
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2.3 HHERE S IH AL FH R B RO AL R L

HH EEAE 9 TR i, A SRR A A Al X B R R M - R S A AL B R P T AL RR P 100 C
0.5 h—150 C 1 h—200 °C 1.5 h Z55 % 100 °C 0.5 h—180 °C 2 h—200 °C 5T ] (HLRE i T A b A 2 e
E ) 5 FEEI 4 =5 B A B A K PT RE S R I HE K i, S B ALRR AN 2 | R A S 6 1
T 7 mL ANER AL BEAE % ARIEWIEE 5 mL T 7 mL IR A B AL A S T E 5.5 h 1 6.0 h
(2% 4) , VLB L (W 1023 18K 31 AL ).

ARLIGME T GSS—6 B AL GSS—11 1L i 158 GSS—16 BRI =M L3S GSS—17 ¥
A 4 P - SRR 0. R e A B I A PR U B AR AR AR IS RN (R 5) s AN E R Z M A EL
{25 FARH /N (SD<6.2% ) . 3X B 28 532 B A S 56 SR FH 9 i A B4 7 3 vl DAk 3] - 4804 52 429 465 1 5 mL
Y INR 5 O 28 /2 08 58 IR AL BT, Jo 5 4 S iz .

R4 AR[E IR P I A ]

Table 4 Digestion time under different acid addition treatments

i T L ] Digestion time /h
Acid volume/mL 100 C 180 C 200 °C #it
5 0.5 2 3 5.5
7 0.5 2 35 6.0

RS AN AL BT bR ) o A 5 e

Table 5 Selenium concentrations of soil reference materials under different acid addition treatments

Bt B fifi U 7EAH Se concentration/ ( mg-kg™")
Reference materials 5 ml 7 mL
GSS—6 H 214 1.34 1.46
(Se: 1.34+0.17 mg-kg™") 145 1.42
1.43 1.40
S Mean value 1.41+0.06 1.43+0.03

GSS—11 1L f~FJ5 4 0.205 0.214
(Se: 0.20+0.02 mg-kg™!) 0.209 0.211
0.199 0.202

S Mean value 0.204£0.005 0.209+0.006
GSS—16 Tk = f1 13 0.511 0.507
(Se: 0.51+0.05 mg-kg™) 0.526 0.517
0.523 0.535

- {H. Meansvalue 0.520+0.008 0.520+0.014
GSS—I17 Pk + 0.097 0.103
(Se: 0.093+0.008 mg-kg™!) 0.099 0.096
0.100 0.091

- Mean value 0.099:0.001 0.097+0.006

2.4 SRMEJRR ROy R B R

HRPEA LI IR ZE K, 0—20 g« L™ BRI IR 250 B T L 5 ol 4 A0 4 P R 00 7 5K A e 115 T P4
2 AR E TAE M 28R RAFAYZNE  y=75.25 x~11.83,r=0.9997.

FEULSEIG 25 PF T 3 200 52 25 9 GIE 11 WK, T LA 3 A5 A b o O 22 5% L TAE i 28 1 b %43
HA R PR A H R R 0.056 g+ L7t 5 B OCTTSE A B SRR S PR A A R R R 0.003 pg kg (L1 0.5 g FF
AEA S 25 mLITE) RN 0.012 pg-kg ™5 - HERE S AGAS BRI E BRI 434 0.007 (L 0.2 ¢
FEME AR E 25 mL 115) F10.028 pg-ke™.

2.5 SEBRAE LSBT RO AR e

FIFHA T XS T ARG S AT A B P Mo bR ) 48 K REOK R Sl A 7 6 25 i 207, B AR R

3R FET EHUARE K A 3% A R0 358 B R InAR IG5 76 LR FE S A 0.25 pg Al (0.25 mL



4 14 A MO A ZR DA S - I 2k D A2 £ it S b e b Ay 1103

1.0 mg- L™ WBRAEIR) | 15 BEAR S vk 0 A7 AL B Rt , 45 SR U046 6 BT/ . ARk 1S 24 I [l i R
9 96.3% A5 (RSD , n=3) 1 1.36%—3.28% 2 [i] ; T E X InbR [FTCR 9 91.8%—98.3% A %
(RSD,n=3) 7 0.28%—0.64% 2 []. 3% $ 2% 5L 15 {ff FHI3%380 714 FL 45 A AT Ab B i 3 AR — 3571 R AR
T3 I RS B A v, 56 4 il S ARSI AT 14 5K

RO JARITIEHARE A (B b e R KA 5 ik B i [ e i 2 2
Table 6 Selenium analysis in rice and soils from A and B District of a farm in Qingyuan,

Guangdong Province, and standardized recovery test results

T KRl Wb OmbEWER FlcE PRENCE
S{jn' ) ” Se concentration/ RSD/ % Background Scaling Test Recovery Average
ampre (mg-kg™") value /g amount /g result /g rate /% recovery rate/ %
Rk A 0.206 3.28 0.140 0.25 0.385 97.9 96.3
Rice A 0.193 0.141 0.25 0.370 91.8
0.201 0.141 0.25 0.389 99.1
K B* 0.958 1.36 -
Rice B 0.977
0.952
T4 A 0.556 0.64 0.112 0.25 0.368 102.2 98.3
Soil A 0.549 0.64 0.112 0.25 0.358 98.4
0.552 0.112 0.25 0.348 94.2
+iEB 0.205 0.28 0.041 0.25 0.280 95.4 91.8
Soil B 0.204 0.28 0.041 0.25 0.267 90.4
0.205 0.28 0.042 0.25 0.266 89.5

. o+ B HIBOKFEWEE T M EAfAL + The rice in Plot B was sprayed by Se fertilizer

3 %518 ( Conclusion)

e 3 (8 P — i 2 AT A D0 AR T T — 5 DR e 30 0 2 B S P 08 ) BRSO 1 R
SR - T IO LI E I A SR LA RGN AT RO D T I A R P T R A K, N TTARAIE T
i (200 °C ) TH A B0 72 45 RMRAERS P 5 1T 200 °C e it A (o AL o6 745 it I A0t e i e o ] e 3 fk P4
AR RGE LA B 38 I T g A 8 s FLAR Y4/ N AT RO > T IRIVEE &, S i 1 ARG AT
LR T IR AR IR ZAG R AT IR R R B AL R S RS B e SRR R th T AR R
Lt a] [ 2 , IO N TSI i, e 5y T4 R85y il TR e il 1 204

£ 3K ( References )

[ 1] 5K3h, SRoksg, seichi. AEYIRNIOFERERE [J]. BHERPABE A (B AARIERR) , 2002, 20(3) : 58-62.
ZHANG C, WU Y Y, PENG Z K. Progress in the research of selenium in plants [ J]. Journal of Hubei Institute for Nationalities( Natural
Science Edition) , 2002, 20(3) : 58-62 (in Chinese).

[2] W#F, P ME oMt E ()], Mato® SEHERT, 2003, 20(2) @ 52-56.
ZENG ], LUO H J. Research progress of the trace element selenium [ J]. Studies of Trace Elements and Health, 2003, 20(2) : 52-56 (in
Chinese) .

[ 3] FENG R, WEI C, TU S. The roles of selenium in protecting plants against abiotic stresses [ J]. Environmental and Experimental Botany,
2013, 87.58-68.

[ 4] B#EF, BAAR, BPSE, . EE R IE SR ER™ PR FRERDT (1], &7 50T, 2018(8) : 59-61.
ZHAO J, NAN Z D, DONG Q L, et al. Discussion and analysis on the quality standard and nutritional value of selenium enriched food
[J]. Farm Products Processing, 2018(8) ;: 59-61 (in Chinese).

[5] ikm. ENE ST (1], BURE M, 2018, 16: 55-57.
ZHANG Q. Research progress of selenium enriched food [ J]. Modern Food, 2018, 16; 55-57 (in Chinese).

[ 6] Jemnit, W%, M55, & TRE SRS S E AR R T2 LRI (1], PEERSEEN, 2013, 29(1) : 123-126.
LONG J H, TAN J, WU Y J, et al. A comparative study on the detection of heavy metal in soil with different digestion methods [ J].



1104 B2 5% 1k

pS

39 &

Environmental Monitoring in China, 2013, 29(1) ; 123-126 (in Chinese).

[ 7] ##, %68, T, 5 BFERASER-SUYIRF IO LN E MY TR G [J]. 6 56850, 2014, 34(1) ;
235-240.
QIAN W, JIANG Q, WANG R H, et al. Determination of trace selenium in plants by hydride generation atomic fluorescence spectrometry
with program temperature-controlled graphite digestion [ J]. Spectroscopy and Spectral Analysis, 2014, 34(1) : 235-240 (in Chinese).

[8] o, kbImoe, PRAUE, & —FH TR D P E B A AT B [ P]. th1E, 201810370674.9 (HIHS), 2018.
WEN D, DU R Y, CHEN H T, et al. A batch pretreatment method for heavy metal determination in soil [ P]. P. R. China,
201810370674.9 Application No.) , 2018 (in Chinese) .

[ 9] 3c, & BXilite, &5, PO i a2 it ICP-MS WA (4 [ 1385 JUR LA ) I H b 14 MOTR [J]. Hsgfbs¥, 2018,
37(6) : 1432-1435.
WEN D, YAN D, ZHAO P H, et al. Fast determination of 14 elements in China soil pollution survey with high throughput full digestion
method by ICPMS [ J]. Environmental Chemistry, 2018, 37(6) ; 1432-1435 (iin Chinese).

[10]  SeMl, BRutE, EMRA, & JEFIO6RME M S5 AR & i [J]. &7 5B 5242, 2018 (1) : 80-83.
CAI G, WEI H M, WANG J J, et al. Determination of selenium in cauliflower and broccoli by atomic fluorescence spectrometry [ J].
Quality and Safety of Agro-Products, 2018 (1) : 80-83 (in Chinese).

[11]  EiE, #8E, Hokar, 5. i Pl s e M b8 ks (1] b E AR, 2013,23(12)): 2603-2605.
WANG Z, ZHAO J, YANG Y H, et al. Study on pretreatment method for determination of selenium in food [ J] . Chinese Journal of Health
Laboratory Technology, 2013, 23(12) ; 2603-2605 (in Chinese) .

[12]  Etm, MWK, BRbis, 55 S0 K E-E IO LA T A RE TR A BRI [ T]. BT ilA 4, 2009, 28(4):
501-508.
WANG C, GUO P R, CHEN H T, et al. Application of hydride generation atomic fluorescence spectrometryon analysis of trace metal
elements in Chinese traditional medicine [ J]. Journal of Instrumental Analysis, 2009, 28(4): 501-508 (in Chinese).





