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Determination of mercury content in fresh milk by direct injection
mercury determination
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ABSTRACT: Objective To establish a method for the determination of mercury in fresh milk by direct injection
mercury determination. Methods The influence of decomposition temperature, decomposition time and injection
volume of the detection signal were investigated. Under the optimal testing conditions, the linearity, detection limit,
precision and recovery rate of the method were tested and calculated. Results The optimal parameters were
determined as follows: Decomposition temperature 750 °C, decomposition time 2 min, injection volume 0.10 g. There
was a good linear relationship in the range of 0—40 ng, and the correlation coefficient (r*) was 0.9986, and the limits
of detection were 0.08 pg/kg. The average recoveries were 93.1%—-103.2% at the standard addition concentration of
5-20 ng/g. The relative standard deviations (RSDs) were less than 5%. Conclusion This method has the advantages
of accuracy, reliability, simplicity and high efficiency. It is suitable for the determination of mercury in raw and fresh
milk samples.

KEY WORDS: direct injection mercury determination; fresh milk; mercury content; detection conditions

HEEWR: 28 T A 5T R 15 H (202004207020023) . 2019 4F B 228048 1 3% W A R R R H (2019MK041)
Fund: Supported by the Key Research and Development Program of Anhui Province (202004a07020023), and the Science and Technology Plan
Project of Anhui Market Supervision Bureau in 2019 (2019MK041)

BIEEE: U, ST, FEOIT A RS AT . E-mail: 806441876@qq.com

"Corresponding author: AN Hong, Senior Engineer, Anhui Institute for Food and Drug Control, No.13, Yan'an Road, Hefei 230051, China. E-mail:
806441876(@qq.com



7236 B dn 2 4 R R I A 4R

12

0 51 &

KRICFE M T2 —, TEE A . T RS
FK Rz N AT SRR IR IERL 1.5%
FA) SR AE A, R T e A - S R R S8 A AR ) A B
B ANE B, IHTEEWEE AN R, XAk
HAAER RN, — BILHE AR, Arx s M ey
A B R REEAIE, BRI A5 R i
BB, AR LA RGTER SRR I AR G TR AT
BB —, HXMERIZ 2T 2R, X T s
B R (] 2 LA B 2 08 1 7 B e R ] B

FPRA KR AR T NIRRT E R B Y1 5%
FRUST AATA TG K AR WA T, Xk 2L 1 75 R e
k., REALL T E-—HERPH KBS,
2008—2015 4F, Ll fb i 1k A0 2% A S A5 R 1Y
£ 6.0%Lh 1B, 7 MBS AR 2019 £ i,
FRFEFL A 7 T 10 AF4E T 50% . B0 A 7L Y o ek
HiRoE L R 4, ISk R A L0 B
LA X ARUEFL ] G B2 2 LE K. GB 2762—2017
CEMZEEZERE ik his e R ) XA it 2, bR
FIPR A T BB, LR AR 0.01 mg/kg.

H AT OB SR BRI ik F G 3, W Rk
5615 (cold atomic absorption spectrometry, CAAS)*'%
JiF 9% o6 Ot % 3% (atomic  fluorescence spectrometry,
AFS)! K r SR £ 5 8 IR TS (inductively coupled
plasma mass spectrometry, ICP-MS)!'52%, jx 867597512 [
) A o L b SR BRI, A LA B, i Xy Y
TR SR T = T AR AL B, Z A5 R ZERIR, 1 A
s T3 ANy Ik AN B BB . B IR AR R, T
A EELOR BT A, T AR R AR DN R, Ak R AR
JomEE, AR, BA R BRI A
SR, CAHFEREN T IO, A2 WRSEE N
(1 5R ARG Y, (R A i L o 2 S A T 3 R DL
i iE, PA SR F 4 B s R A B RE, g —
eS80 . YRR L FH A i 2L oR 5 6 ) B HE AR I SR 1%,
VA Ay 52 o) it B 5 42 ) R M A 6 S (AR

1 RS

1.1 #R5ERF
111 # #

I AEEERL: R AL ABR A
1.1.2  £&&KHA

FRETCEAMEE R (100 mg/L, HEHERAIFTR);
i (L at, EERAARRARAR), 528 Amal
JK(HBHE =182 MQ-cm, Hifl).

12 UFE58%

HydralIC 4= A 31l R (W B ] 2 A wl); DuoPUR
2 IV % 7% 18 4l Ak 3R 40 (b 5T 360 R R AT BR 2 HD);
AL204 B F 4347 K (B 0.0001 g, T HEEE#ED-HC
GIEZ/ TR
1.3 XWHE

1.3.1 @i s
1.0 mg/L SR A5 (5 FH i . FH 220 B W 4 o i 7 T

1.0 mL SRAFHEE R 2 100 mL 5T, H S%ilmis R <
REHE,

132 HBiTdE A EALE R

FEURSEG R, KBRS E TSk, LU 800 °CrRiii
% 10 min;  EALINAATFTHALES, T4 10 min, =2
A, P AR ALK, THESRERE HREE /N
T 0.0003 J&5, FREUERFE ISR TERE G b, f2Edr
FE S IRE T8 B shiltFERs P E e
1.3.3 B LMHHA

(DAL

B[R] — ¥ 510 S, R IUAH ] 5 6, 3% 5 4 A 15 (]
2 min, RT3 450, 550, 650, 750, 850,
950 °C, FALIEF RN PR &

Q)i a1k

U — B 51 RE &, FRIBUAH R T i, 43 ff E R % R
850 °C, XAEfRBEERIE 0.5, 1.0, 1.5, 2.0, 2.5 min 437l
FALINE H SR OR S i

QiR

R —3 53R a4 BIFREUR 58 0.01, 0.05. 0.10,
0.12. 0.15 g MUkEM,, B TMHFBAEREMT, LHLIE I+
HHRFEPRE &,
134 KMXZLEABR

BEdi 0.01, 0.05., 0.10. 0.20. 0.40 mg/kg FRFRHER L,
Y BIFREL 0.1 ¢ RIRERUE LAEEBR TR S, (AR
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FAFRE AR, W (E MmN Z . B A FE A
FHE R ES FRE, BEEE 11K, THE EEENRMOSHRICE
BAIAG H R
135 MHEBESekE LR

1 3 LA 4 B A R AR e P T, Ak
JEMRRENE 5. 10, 20 ng/g. BEBANRRSM NIRAE, KK
W 3 AINFRFEMREE, B FEMIIE 6 K.
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ARG S R B R N, YRR AL 750 °CH-F
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2.1.2 - fERTIE AL
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PR Ry R AN 1 N e ) NS B S [T e
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i 1
2.1.3 @#HEHmA

BEiI R A4 0.60, 0.12, 0.06. 0.05. 0.04 mg/kg
A S FLAE RS, ARYCFREL 0.01, 0.05, 0.10, 0.12,
0.15 g ¥, HILRLOREMESN 6 ng, EMFMLERS
BT, SRR, EE 3R, 45RIE L

R 1AL YPERERAE 0.01 g BF, INFSARX AR R
#(relative standard deviation, RSD)f K, N 4.40%, ik
FERTE 0.15 g BHAAXFHRZR R, h 4.02%. X R
HERE I /N, AR AR E P AR 22, T HERE S R BT, Y
APIMERA AR . YUEFEEAE 0.10 g B, FHXTHRIENG 22 K

FHRT P-4 22 2 BRIk, S AR M B v BE AR B A £,

AR AR AR N 0.10 g6
22 ZMXRSEHIR

PAHERER B 0. 1. 5.
K55 5588 22 Rl b v i 2%

FESEFER T 0~40 ng PG, WA ARuE 2 ml
D5 Y=17386X+17064, LAEAHE R R P H 0.9986, &
P RLRPESC R il 11 RIS FRERRIINR, DLas FIdE
S EMIPMEIR L. 3 FEBR LABRE I ARRRAE A ) 2
PRI RS B, YRR 0.10 g I, KB 0.08 pg/ke,
FEUZ v 0 R AR R 5 .

23 WBEESOHRE

LGB 2762—2017 v #i & (9 4k fif 75k 19 [ &
0.01 mg/kg HEM, HHIEBULTF . S5F . S TFREMES.
10, 20 ng/g) 3 MAF-HEA T4 % B S ISR SE 8 o B4~k
HHE 6 K, THERFEIAS KT 0K % 5 S0 i D,
AWK 2,

M2 2 0, LT . FF . & T EERERE R
BACET, S8 EICRIITE 93.1%~103.2%2 8], RSD #1%
T 5%, FWNZ ) AR v AR e YRR AR AT, AR HE A R
FA L ORI E .

10, 20. 40 ng %%

F1 FRIFEHFETMRERFW(=3)

Table 1 Influences of different injection volume on test results (n=3)

HERE T /g 0.01 0.05 0.10 0.12 0.15
BEG 1 6.1689 6.0258 6.0368 5.9258 57211
B 2 5.7746 5.8864 5.9125 6.0663 5.8554
R 3 5.7026 5.7933 6.0158 5.9625 5.7003
FHME 5.8820 5.9018 5.9884 5.9849 5.7589

A R v O 22/ %% 4.40 2.02 1.11 1.22 1.48
AR 22 /% 1.97 1.64 0.19 0.25 4.02

=2 FRIRMAKFE THEEERF R ERIAEER (n=6)

Table 2 Test results of precision and average recoveries at different adding standard levels (n=6)

, . = S El . ” S 1E] . , S 1E] i
S IKE/(ng/g) 1% RSD/%  BHN/KF-/(ng/g) 2% RSD/%  WMNKF-/(ng/g) /% RSD/%
1 5 96.4 10 100.5 20 96.8
2 5 93.1 10 97.4 20 98.3
3 5 98.2 10 98.6 20 101.5
3.58 2.05 1.74
4 5 100.8 10 102.2 20 100.6
5 5 97.2 10 98.7 20 98.6
6 5 103.2 10 96.8 20 100.0
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