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Determination of mercury content in grain by direct injection method for
mercury measurement

DAI Guan-Ping’, FU Feng, ZHANG Zi-Hao, ZHAO Sheng-Nan

(Henan Province Food and Salt Industry Inspection Research Institute, Zhengzhou 450000, China)

ABSTRACT: Objective To detect mercury content in grain by direct injection method for mercury measurement.
Methods Direct injection method for mercury measurement was used to detect grain samples such as wheat, corn,
and rice, and the limit of detection, accuracy, stability, and spiked recovery rate of the method were analyzed. Results
When the sample size was 0.1 g, the limits of detection mercury in wheat, corn, and rice were 0.070, 0.075, 0.085
ng/kg, all of which were less than 0.2 pg/kg. The detection results of the quality control sample was 39.42 ng/kg,
which was within the specified value range. The repeatability of mercury detection, with a relative standard deviation
within 5%, met the stability requirements for mercury detection. The recovery rate of mercury spiked samples were
92.2%~101.4%. Conclusion Compared with traditional mercury analysis methods, direct injection method for
mercury measurement has the advantages of simple operation steps, good repeatability, fast and accurate results, and
is a recommended method for rapid detection of mercury content in grain.
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AmiE A EE R R, HEEMAT MM, FRELe
(Al F IR LR AN FHEBEMRE, FEAEXRRITH
TP FEGTRA, XRIHSHIESRE. (HE, MER
AR LM ACHERR IR, WOk 2 0 T5 R B R 2R E 4
J& LS LT S HEA RS, 15 BRI DL I -4, i
AR AR ) 1 bl AR5 gy, o Bk, #
MR HERE Yt AR ES B EMREEYE,
XN BRI 4 2 TR AR IE B A T RE, X B
A fa sk, RESTRRT, RNILESRG R RER
R TRKEM . XXBESERNAEESE",
TEATEEBITER T, ROBEHEHHAEE 7.

K, NFRAKE, HREETIRESE)E, BE—F
BEDARBRFAETRIPHESED . ARANKE
BLIJTER . THORMA IR 3 R EEACR A, Tk
AN R E £ RAA B ENEY
BEME, BB YA RN, S B TE O, AR IR
W oR 23 50 A AE 4 B 4N A R ZL, L. B
W&t o B R K SR A AR WAk N ek B ATREfR, TR
B 0 S 22 £ A 4 A S R A ), ko
RNAREE B, XL X B AL s = A e E,
i OR R, R B A R SR AE R P A
FRWIKIK 70 d, fERNE RIS 250 d, RAE NI
IR 5 S 2 R i . SR EE RN R
SE Ok, TR E R . U )RR | R AT, S
BREOMERE . BARARTE o RISk B AR B A 3
W EOE . SORARER, BESSsETPL R AN
SU RS A T E R E AU, Wi, e
4 JRUIRS: W I 0 T A o, SRR AR e 2 I A Y e )
fabrz —119 GB 2762—2022 (Erab & A EEbRE &
TG RR ) RS, B L TP R & R
3t 0.02 mg/kg.

BT, FEARE SRk R EA R FYO0
Y618 (atomic fluorescence spectrometry, AFS)!' 722 Ha 8k
A % B F K B 3% B¢ (inductively coupled plasma-mass
spectrometry, ICP-MS)Z2 | W JH T IBOLIE L% AFS
IR A, BOR BN, AR RARBAR, BT R 1
PR Z BTk, (HRTAEEERVERTBE, ARG Y0,
ICP-MS [ 75 ik R RS | MERf B 1, W] S22 o0 R IR B &,
EAL AR A i, #EAUIRR, WO MR K AFS, HiZ
TR B F IO T4, 0 45 SR A R A
HEWGRE A R R E AR, &P B8N RATCH
XPRESD AT AL P, B [ A AR, RS SO ol R 4

FEAER T HEAT, TOTT B LR TH AR, RRUA ToHE Rk, SRR
T, BRI 2 W OR SRR E 1 2 AW B A IR,
PEAT TCF ALK P HER, X FRBETS YL /N . %0 1k B E
BE . ORS% R AN IR, BB D, DU IR A,
B B/NT 5 min, S55RUER, THMEL

DMA-80 B HEI R AX A0 TAF 3 % b v R0 i — ik
W Bk 24— R FT AL AR — TR T IR o (X R5 25 44 187 4
K1 REREA,
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Fig.1 Schematic diagram of DMA-80 direct mercury
analyzer structure
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1 MRERE

1.1 #R5EF

(RSN SN S/ S = Uy a4 4 p

HER R = 4B 9%, F[E Fisher Chemical 2 H]); K
FRUEVS I (GSB04-1729-2004, JFiH kK BE 1000 pg/mL)(E
FA & Jm S TR BT D), QC-442A-7 ROK
3 Hh R ST i (3% T B ] S DN B AR A R F) ) o
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1.2 UFE5E%

DMA-80 H #% W oK 1% (& K F| Milestone 2\ );
BLH-5700 3 #F ML (#7 1T A1 I A % % 4 A B2 A );
CPA225D Z#r KF-(JEEN 0.1 mg, fE[E sartorius /A 7l);
UPH-III-20L #B 4l 7K 2 G (04 & 1 AU % 15 & A R #);
TM-0910P 354 (AL 5 A iR R A BR A FD)

1.3 WHE
1.3.1 MBEH

FHEIERE 200 °C, FHEATE] 10 s, FRFFHE 60 s; 4
IR 650 °C, FHEFEI90 s, FRAFAFE 90 s, WL 60 s;
FHALEAAIREE 850 °C, FrALE AR 12 s; oS}
30s; B FLAEAIET] 0.4 MPa,

132 i

INEE KBS FRRRS A BTN, iA2ik 425 um
LI @0 BRLE), IBRAWA, A ERIHT, HE R
e o
133 #H&fAA

PR ST ER B AR S IR I T S, B T 5
b 800 °CEIIEAILE 30 min, EBRRIEH . N, %
MEFEMER AR S5 550, etz a, AN
FEST, B2 LRGN RORRE, B 3IIE S /N T
0.0030 A 7] LA F .

1.3.4 A% dh & 09 H11F

FH 1000 mg/L FISRARMEE IR -5 RFRST B0 SY il BRI
AR AR RRBC SR B B W % 0. 5. 10, 20, 50, 100,
200 pg/L IIARER I o

ArHINEE 0.1 mL iR sRARHER TR AR ST, $5R %R
TEH/NBEIRIITT, ARIEFTINAE, S0 3RA5 5 O {0 5
1.3.5 HeuagmE

YHERMFREL 0.1 g A CRERIZE 0.0001 g)FEM THES A
W RR 1301 BALER SRR TN E, ARATAR L A5 5 i )
B I FE S PR
1.4 HIBAIE

20 5286 B G AT 3 IR, 2K Microsoft Excel 2019
X A5 B R AT 4B, T S5 AH X A o Ml 22 % 225 il A v i
L

2 GFERES

2.1 EEFHENRERNIRERLZ
BRI 8 45 AR 1 FoR, LISRAY& B RE AL bR
(X, ng), VAR Y15 5 ma 0 (i 06 5 S AR R (Y), 2ihiloR
FrUEfiZk . REBTE 0~20.0 ng JEEIR, tRdEfhR RN
Y=-0.00101076X>+0.05443371X-0.00039197, #H % #& %k
r’=0.99998, 4 F e R (R E T 0.999).

R1 REBRRNERE

Table 1 Measurement value of standard solution

K /ng ER=A IVAELET=S
0 0.0007
0.5 0.0266
1.0 0.0533
2.0 0.1022
5.0 0.2472
10.0 0.4431
20.0 0.6839

B EHMEFNR AN ARIR R R G A IR

BEBGRARMARALIREA . N FRFER A (R
fb, FEHR 1.3.2 WAL A S MORLRE, SR BRSO AN R Hi
AR ZS IR R LI E 20 YR, FRASAH B 4 S Wi 1
H, WERERZE, AR OIELZMRE KN LOD:

LOD=(3%SA)/(kxm) (1)

K SA hyzs PR 2 YA (5 5w L B A BRI 225 K
PR AE IR AR EE TR RS, m IR, .

0.1 g FREERITER, SRAIEIEERENSRIE, NZ . £
A FEAFE i R LODs 43971247 0.070.,0.075 ., 0.085 pg/kg,
KT 0.2 pg/kg(F 2), WL GB 5009.17—2021 (&M%
SEZFRHE BT ESR A HRIE ) FHE R LOD
2R,

2 TEMREHFMRE LODs (ng/kg)
Table 2 LODs for different grain samples (pg/kg)

e . FE FARMERLE 1Y
LOD

JiEEaY 0.085

INEE 0.070 0.2

ok 0.075

2.3 EREFFENR AR ERME
ABI SR B ROK M HPOR & i BT AE &, AR e R
(39.3%4.1) ug/kg, 503 AFA7, BN R AR I 5k 35 o
R AR A I S Y A 39.42 pg/kg, AH X R E R 22
(relative standard deviation, RSD)} 0.63%, TEFiFaHE M1
TR BTG Y, T 0L B AR DU SRR e =, SR
5, AT LA R ER
24 AEHREEZHFENR AN E M
WEARRIRICE & IR SRR E R, U 3
AR 3 /N L 3 R EOKRFESL, %I 1.3.2 HAE M
BEE, FEARESLAR 3 A TAT, FIEEERAGHE TR, 25
LR 3. WRPEERAT LA AFEIRE RN, HHEzkrE
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Table 3 Stability of direct injection method for mercury
measurement in different grain samples

FE b -3 {E/ (ng/kg) RSDs/%
(R 4.0863 1.54
a4 2 24.8245 1.45
T4 3 85.4226 1.00
N1 1.1064 1.28
INEE 2 15.5799 0.65
N3 101.3462 0.28
£XK 1 2.5665 2.01
Fok 2 40.0391 1.35
K3 124.0710 0.74

2.5  AEMRRHEGRBEZFEHENR AN MERE W E

MO HGR S EARES . NE . TR, SIMARN
[ e P B RO R ARV W, TR BR A 3 /P47, SRATE
FEMRALIA AR, 45 R0 4, R4y . N . BOKFEM
KA EBEEFE SR A IAR FCRAE 92.2%~101.4%Z [H],
RSDs ¥/ F 5%, fFERETRITENEIREK,

R4 TEREHFRERERNREPIREY R
Table 4 Recovery rates of direct injection method for mercury
measurement in different grain samples

AJCAE Ji[i 7S KeSEEE SE Mm% RSDs
/(ng/kg) /ng /(ng/kg) % %
1 14.2235 101.4 35
frie 5 51.8970 95.6 1.9
4.0863
10 98.0172 93.9 25
1 10.9712 98.6 4.0
Iz 5 49.5523 96.9 13
1.1064
10 96.8908 95.8 1.6
1 12.6565 100.9 4.1
K 5 49.6437 942 2.7
2.5665
10 94.7685 922 12
3 &

BTN | TR, FEAAEH DL 4, B
PEREISRIE A T, S5 MARER R AR f 5R 0~20.0 ng
W, FRUEITZAEOC REOR T 0.999, AL AL G
LODs #/NF 0.2 pg/kg, JFR¥SFR SR 25 R AE$8 E (7L
B P R O H A2 PRSI, RSDs 78 5%, R B [l i3
9 92.2%~101.4%. ULEH EHEEEREGR LM LOD ., HERPE

TRt L AR ENBCR I BRI R SCIRTR, WESE T %
ERE TP IRICR I Tk

SESMR IR, BRI R L B A
ﬁ%%m% TR R AP . RS
5, R bz 7 el TR B AR ok TR A, JE—
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