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Rapid determination of mercury in food by atomic fluorescence with double
standard sandwich method
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ABSTRACT: Objective
with double standard sandwich method. Methods

To establish a method for the determination of mercury in food by atomic fluorescence
The samples of canned fish, rice and dried mushroom were
digested by microwave, and quantitative detected by atomic fluorescence double standard sandwich method and
standard curve method. Results The limit of detection of mercury was 0.015 pg/L, the relative standard deviation
was less than 4% (n=4), and the recoveries were 93.50%-97.75%. Conclusion Compared with the national standard
method, this method has the characteristics of no need to draw the standard curve, without deducting the blank value,
fast and simple. It provides a new analytical technique for the determination of mercury in food.
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1.1 # B

TRk | T g GIOR T A s X T ), FKOK (T
RN RH AT BR A HI 4RI
1.2 i 5

i WR (43 AT al, 254 B kAl A A A, BR
2. BRRR(Mral, KEEBUSAL = H A BRA R, FhiR (o
Wral, J0&RUE T A BRA R, PLIRILER . 6l TS
TRa (o Frat, KR B B |, i B E
(Grirat, K Sk TRHEABRA A, A (5
Bral, K B A= i S A R A E). 1000 pg/mL 5K
FRUEVEW (45 GBS 04- 1729 -2004, FZ%A (04 )8 M1
R ATIR ) o TR 2 R o B i, 7K — oK (F
5% 0.082 mS/m),

1.3 ¢ &

MARS-5 FURHE I AfA (38 [ Bs 2 BHE A |l ); AFS-933
RFEF 26 THAE 5T RAGHAT B Fl); LB20ES %Y
A LGN BRPI R 22U SR A IR A F]); EH35A Plus 7Y
TR, AR (b SRR AR B ER e AT B2 )

14 SKWHE
1.4.1 &R ELH)

100 pg/mL SRARERRAA AR HEFIFZEL 1000 pg/mL
SRERUEVETR 5.00 mL F 50 mL R, FKER. 4.

TRBUBR DN 2 IV 5E 100 pg/mL (R BRUESE
¥ 1.00 mL T 100 mL Z55tifirh, FIKESR . 885, &K
1000 ng/mL FHARVED & W, B 1 pg/mL BY5RARE
W 1.00 mL F 100 mL A&+, F/KERFRS, &
7R 10 ng/mL AOF&AR TN E 5 P o
142 BEHAHK

FRIME P 253.7 nm; JEHFHNE N EE: 270 V;
K DBAMATHT: 30 mA; &S Ar X; HSHEE:
400 mL/min; FE#EA M E: 800 mL/min; J5 1k #% iR FE:
300 °C; HO: Park Area; BEEUATIE]: 7 s; HEIRAT[H:
1s; HEE OB 1Kk AR E: 1R,

143 MEF ik
FAARNE NG T T 4 35 B LG R K/, A<

BB 20 g, FBFERAF ZARNIR, THE CUBRP R K
K O LA B A AR, BT R R B
Sk A R TR B 5T

PRI (AE 5 0.2 g AAFESLAE T 0.5 g(FRUEZ 0.001 g)
THETS, A 5.0 mL W82, 1.0 mL id 8 LA, i E it
UM 7E EH35A Plus AU ECE HLHUR F 120 °CTIUH %
2hJ5, %R 1V BBRMBER . BHEEGE, HRRE &
A 50 mL SRS R E S, TRE), REE

R1 BOKEHBSE

Table 1 Microwave digestion procedure

WFA600 W) Sy FHERFE] GRIER T HEKUE

PR

A4k % /KPa  /min /min 1%
1 55 378 35 10 100
2 80 756 35 15 100
3 100 1210 35 10 100

IERPIRF BRI E, Wik 30 min, FHEIRE R
HYE 2~3 W, ME MOt ERE R, RN & T
FH IR A2 SRR T 200 1 55 AR Ml e v 0 BRI o 2K
FERUGRIE I O I PR AR G I MR p1=0.4 pg/L
p2=0.1 pg/L, FEFFISEMTME, PR EERE p,,
()5

px=pl—%(11—lx) (1)
S, py IR o A ORI, ng/mLs 1 o 0 AEH
HEV ORI, ng/mL(ZER pr>p>pa); Iy L HFRARIER Y
XTSRRI, L AR IIAE & R SR B A X e R B $2(2)
A HFES PR E S o,

w:pxx50 2)
m

o o—FE S IR IR 5L, ng/g; 50— & SRR, mL;
m—FRIURE SRR, go

2 HRED

21 (UEEHRmE

BEAUIRG MR, A 30 mA TAEHRE, 1E
260~290 V 171 = JEIEEAE 0.100~1.000 pg/L (KR bR AE
W, RN 2,

3% 2 %1, £ 30mA RN, A& ER 270 V kiR
Y 2 AR DG R BUR A . L, [ LR RSl 270V, FE
20~40 mA W 5E 0.100~1.000 pg/L B RIRAMER W, 455
* 3,
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Table 2 Detection results of different voltages at 30 mA of current

TR =TiNAY B p/(ng/l) HEXF 608 (1) WS () b £ [ )
0.100 36.00
260 0.400 144.97 0.9996 1=363.7864 p—0.1361
1.000 362.39
0.100 50.16
270 0.400 206.42 1.0000 1=518.9289p+0.0758
Hg 1.000 519.29
0.100 63.48
280 0.400 257.40 0.9999 1=643.4121p+0.9732
1.000 641.38
0.100 98.96
290 0.400 363.01 0.9995 1=903.7607p+3.1488
1.000 908.97
®3 270 VEEETARIERIMESR
Table 3 Detection results of different currents under 270 V voltage
JLR HLJ/mA BTHRE p/(pg/L) FIXTHEEHREE (D) LEEES () HHZ T2
0.100 33.70
20 0.400 135.60 0.9998 1=345.4526p—1.0933
1.000 345.94
0.100 50.16
Hg 30 0.400 206.42 1.0000 1=518.9289p+0.0758
1.000 519.29
0.100 69.94
40 0.400 270.75 0.9997 1=678.0411p+1.3547
1.000 678.98

&3, 7270 V R, TAEH KN 30 mA i
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VR 28R, TR AR IS AR X o vy 0
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TE 5% B ER IR P ) 9¢ i B e e

2.3 FrfEHZRET
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Fig.l Working curve of mercury standard series
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24 MERMELR

Fi IR 1.4 7 308, 5 GB 5009.17—2014 PEF 7% RE
SE, BAFESAS T 4 SPIRATINGE, R R I 2 AR
nk 4,

H1 2 4 0, BRI PR I T R AL T AR I R 22 A,
LA OB, R M OBUAR fE ik £ p=0.4 pg/L, p,=0.1
ng/L(p>p>py)e it FAGIGHN ¢ K2 7 BIHEE N
95%IHf, 2 iy ik Z MAEAE B &2 5. 3 4 hAESR T
JREHE p, A Q)T A S EE Sk | T FROKRY
F B BRI 15.6. 34,5, 18.5 nglg, AT E YA X 5

HEIR 22 /N T 4%,
25 WHRSEE=MR

SPRESLZS FAEATIGE 11 3Kk, % 3 RniEfm 225
G HIFR A 0.015 pg/L, ¥ 10 fEbriElw 2180 E 1R
0.051 pg/Lo
2.6 [EIfER

GBS AT i RS, A 0.40 pg/mL KR
WEIRI, 340 REBR U £ o FUBURR MEDE ek A T |l i R
Mg, dERES,

F4 REREHNNESER(ug/L)

Table 4 Determination results of mercury mass concentration(pg/L)

e wikdebi P e TURERE e p g TR
o gt Sk 0.163., 0.154, 0.156 0.0048 3.1 0.158, 0.154  0.152 0.0052 3.4
0.155, 0.152 0.146 . 0.150
T4 0.140. 0.133, 0.138 0.0041 3.0 0.131, 0.134, 0.133 0.0051 3.8
0.135. 0.141 0.128, 0.133
NP S 0.075. 0.076. 0.074 0.0022 3.0 0.075. 0.074. 0.076 0.0026 3.4
0.073. 0.071 0.077. 0.080
Fz5 REMAREUE
Table 5 Standard recoveries of mercury
T o g R 7 00 S e U e 700 22 s
B TR T iz [EL e pI/1k 7N Jinbra iz e
/(ng/mL) /(ng/mL) /(ng/mL) /(ng/mL) /(ng/mL) /(ng/mL) /%
Sk 0.148 0.40 0.529 95.25 0.156 0.40 0.530 93.50
T 0.122 0.40 0.536 103.50 0.132 0.40 0.523 97.75
H1#e 5 1, ARuEf 4 i a3 95.25%~103.50%, PR

WUbRHE: B [FDRCR S 93.50%~97.75%
3 & g

FHBUBR o e 0o 322 0 2 B B R, TE T 24 il A o il
LM 25 A L AR, (AP, TR, TAERCR
REVR IR = . PR AR . PR, 5 E AR
FATIRINGE, 2 FRGIGH ¢ a0 20, 2 Fhilll & )5 ¥k 22 1)
TR EEER . FERPATIE AR E R ZE /N T 4.0%,
RIKEHIBR A 0.015 pg/L, &R A 0.051 pg/L., EH AR
o T AROKRAE SIS A 5T 43 BRI R 15.6 ng/g
34.5 ng/g M1 18.5 ng/g, ¥IAHA I FEIZHAE 175 Je Py FRAE P,
R ESRATE RALE T —FE ATRR, A —E
fEmS% . N ANE
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