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Abstract

Objective: To establish rapid determination of total mercury in solid and liquid forms of food, an
elemental mercury analyzer (DMA-80) was applied in 9 kinds of food, including grains, meats, ed-
ible fungus, eggs, salts, vegetables, milk and dairy products, mineral water, canned food for infants,
the analytical results were compared to the commonly used national standard method atomic flu-
orescence spectroscopy. Methods: Samples did not need special pretreatment and can be used by
direct mercury analyzer to determine the total mercury. Results: According to the experimental
conditions, the total mercury was determined by direct mercury analyzer, the sample decomposi-
tion time was 2 min, the decomposition temperature of grain and other plant foods was 650°C, and
the decomposition temperature of meat was 850°C. A linearity was obtained over the range of 0.0-
20.0 ng under the optimum conditions, y = -0.00702384 + 0.05199620x - 0.00072712x?, the cor-
relation coefficient was greater than 0.999, recovery rate was 91.0%-102.9%, the relative stan-
dard deviation of the determination results was 1.36%-2.87%, and the detection limit was 0.4
png/kg. Conclusions: There was no statistically significant difference compared with atomic fluo-
rescence spectrometry, and the method is convenient, rapid, accurate, sensitive and repeatability,
it can save a large amount of reagent cost and it's environmentally friendly, the method was sug-
gested as a rapid method to determine total mercury for inspection of food and agricultural prod-
ucts.
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XTSI G BRI T aE (2] [3] [4], HagAF D BREB, A (e, WA RR, T A AR ],
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2. MM 5ERHE
2.1, ERSRF

211, U
EL204 Ji/r 2 —H T KT, DMA-80 EHEMZRIL, Milli-Q Direet 8 4li/KHL..

2.1.2. tREEER
B R ARFRAERE S K, FEMYRS: GSB04-1729-2004, ME—FRiH: 162008-2, 4 %(H: 2018 4F 2
H 23 H, ###EME: 1000 ug/mL + 0.7%.

2.1.3. fRifEREm
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YIRS BRSO, AR 2020 4F 11 H, FRvEME: 3.6 £ 1.5 pg/kg.
2) KK TR UEYD IR, FER S GBW(E)100353, A== Bify. AN 7t s Be 0 A R 7
PNt an et M ARG IR A, A R0H: 2020 45 10 H, FrdEfE: 4+ 1 pg/kg.

2.1.4. SEIGFIK
SEU KR TE R LB FK, 1 Milli-Q Direet 8 4li/K WL 4 —Z% K .

2.1.5. HAbilH

TR TRIR. RIS IR at.
216. K

SR
22. &

2.2.1. EEHIRIFERTER
H R AR EE OB R 0.0, 2.0, 4.0, 8.0, 16.0, 24.0, 32.0, 40.0 ng/mL Hx#E R AVEW -

2.2.2. ¥fEhERRNLLT]
I3 AR bR AE R B SS 500 b TR AR, A ST oRbsES &E: 0.0, 1.0, 2.0, 4.0, 8.0, 12.0,
16.0, 20.0 ng, F&AEMIMEPER NG, RPEEEMLE R HbrfE 2L, @ardtt —ROifE.

2.2.3. HmEm

FTTFMRAX EHFI ALY, TRE8A, B e B as, BN E KRS, Gmibilie s
ik, RS TR E G, MERIRRE(ERI)E B A S T RES AR, B S RE S FRE P AR AT A S A
T, ARHERE TR FEAE AR A M 2 SR R A

2.2.4. BB
FHl SPSS HfE G4 i Kidfe
3. R

3.1. HRANEALE

SEEG R ORI, T2 BRI BRI R AN IR 25 R R A (SR SRR ) PR A AR S IR AN S, P R 4
HSPATYE, ARSI RA 2 B, —MeR AR A E T 800°C~850°C il ke 1 h A4, A—MJr
R MRAX T4 850°C, 4% 2 min, ZEAEAE, MR 7RG RE R AR TR d, R B
BT HUSG 75038 RRE S A B T5 G
3.2. SREtEBbLL

e HRA AR 18 B 45 5 B 20 A TR BEAT AR d R A, L2 SRS, VBRI B A 18], TE 2 A
AAFHPIRI T, B8 AMERTE] 0.5 min, 1.0 min, 1.5 min, 2.0 min, 2.5 min 233475206, 255838,
ToiE RAEYIRE L 2 IRFE R R &, ORI ATA R 2.0 min, 45 REHAR, DN taR AR o st 1) i 2
2.0 min, SEARERLLIGHIER. W 1,
3.3. HEEENTHE

AR H AR AR ARRLRE 5 [ 5E 23 B TR) 9 2.0 miin, 3 5E 2 iR FE 43 93 450°C, 500°C , 550°C, 600°C,
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650°C, 700°C, 750°C, 800°C, 850°C, 43JliEATHELMNISHE N K RISERE SR ARSI, REWDZEHFE i 24 43 Ui
FETE 650°CHY, 45 SE AR, 1 AR i i R 7E 850°C ) 7 BEIA B 536 () B R, A IR A YIS RE
BRI S N 650°C, TRIZREE S I B FEIREE Sy 850°C . LI 2.

3.4. AFimEZN&MXR

TEA BRSO SR, KA BAE 0.0~20.0 ng I, SRIREES{CERME 550 (TG E) R4k ik
JiFE, J5FEAy = —0.00702384 + 0.05199620x — 0.00072712x2, #13< RZ¥CH 0.9997, KWk EA RIFH
AU N

35. AEKHRMRREHKRE

TEAUBS RS IG 2F T, ST 10 RS AREE, W45 25 A 9188 0.14 ng, FrifEZA 0.004 ng,
AI7IFATHBR 0.012 ng, FARAS Hf 0.04 ng, PAURE & 0.300 g 5% 0.30 mL 15, 4 Hi R 0.04 pg/kg
8¢ 0.04 pg/L, HARAE HIKR AN 0.14 pg/kg 5% 0.14 pg/L.
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Figure 1. Decomposition time curve
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Figure 2. Decomposition temperature curve
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3.6. AEKERESHEERLE

3.6.1. fREMRNME

X B I 2 FoRR 248 B PRI [ AR HE D 43 il AT 5E 10 IR, Wk 1 B, 10 JCPAT IR A
B, BIEME S ERAREfIEA —3, 74 GB27404-2008 (5256 = i B HilbrE £ W EALAR L)
MWEEERIMERIRE < 10%E K.

3.6.2. F AR INFREIWERIRLE

FREX A — 358 5 24 4, R FREX 0.300 g, 38401k 4 4, 5 BIVENAJEAE, nds 3 ng, 6ng, 9ng
HEAT IOAREICRES, AR A INARKE S E 6 Wk, LGt HIrEmIE AN 91.0%~102.9%, W7
2, ANIFIZR MR FEE B IR AR AR 36 () AH G A v (s 22 (RSD) A 1.36%~2.87%, 35 HH J7 V0 Tt A RS 25 FE RN HERAR % .

3.7. AiEXELIAIE

S 5 22 AR A R R R, AR A TR IR e A R AR
B BRI BRI RS (). BRI AL R X)),
TR £ P (0 L B A h) O T 106 FHRE iy, 4 BRI ARV I L -8 6 s HEAT T % LT
i, GRNE 3.

e 3 ATLLEH, RFIAE R T30 e idant £ i de AR rh B (09 9 K2 106 A FithAT 7 4
TSR, 2 FiRI 7 v FTR TU 46 oR & B R, RG240, 45 525 R B4 2% 2 L (t = 0.049,
D >0.05), HIFERERIZZEHE TN, o 2 MO ATl fr b SR i, (H BRI R DO E A
B, AANTRAME, TisY, KA GRS, R A0 P A o S TR T e B
4. g

BRI A I R A I [ R AR i, R RE R ARSI 10 min, PRS2SR B 5%, {H
TEBEKEEH, BARZ 5 MR DU B R0 A R8N SRR 4 B I mE IR, =R
AL BRAFAEITS e, ARSI SRR S EURE B RN LA, & B FRRERAE 0.1~0.3 g VBRI, FLPZSRE i
HEAMAIRIES 850°C, SMREE I, £ SRR R MATEA, KERER TSN, BT Bk
SR, LTI Gy SA0, RE S FFAE R AT R0 LA, YR/ A% R A 459 50 o 0 4% SR ol
(M2, AbBTEA 2 F, — A RER B T B THELE 800~850°C Kk 1h A, A-HIJE FIEET I
HFRREIISE , FeASRE T ORE G, BESRIE T4, — A ISR S AR BE V52 850°C, 4MiRH I Ay 2
min, XHRE AR HEAT TR 1 0k, AT I BRRERR U, BRI 5 4 A B R i XA 45 SRS AT 1
.

YRR B TR, BUTIRAE TR, TSR R AR A S AT PR, AR Ak
MK, HA 5k, R BRI I, S A R R R 5
RSk P A 0 i AR [5]-[10], SRF ELBE ISR AR £ b R, R T AR, WA T AR,
3 R R

Table 1. Determination results of mercury in standard substance
F 1 AEMRPREENESR

PRAED T PrHEfE (ng/ke) T5E U T 1A (ng/kg) FEOXTBRAE A 22 (%)
GBW10018(GSB-9) 36+15 10 3.79+0.08 2.03
GBW(E)100353 40+10 10 4.14 +0.09 2.20
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Table 2. Test results of spiked recovery
52 2. FARIMARELERIRIGLER

) ) TS INFx & (ng) N
ARTgke NG EE (gke) . FICR0)  HXTRRHE G2 (%)
i Xt s
3 9.42~10.1 2.73~2.94 2.81+0.08 91.0~97.9 2.87
0.32 6 20.1~20.9 5.94~6.17 6.04 +0.10 98.9~102.9 1.68
9 29.3~30.5 8.69~9.06 8.88 +0.12 96.6~100.6 1.36
Table 3. Comparison of sample test methods
= 3. HEENM A SR
Tiik AR FE 3L T (ug/kg) PHIME (ug/kg) [ % %2 4= bt (mg/kg)
B B ) b 20 0.40~4.18 1.61 0.02
WA B F i) 15 0.52~3.45 1.58 0.05
13 FH B S LA 10 1.74~21.3 7.25 0.10
B E 11 0.51~4.08 1.88 0.05
. . I BN 10 0.25~0.50 0.38 0.10
B 0 VAR R (R k)
B S LA il 10 0.28~0.93 0.47 0.01
LS FLH) 10 0.24~0.52 0.35 0.01
YRR W RK) 10 0.018~0.088 pg/L 0.058 pg/L 0.001 mg/L
TR A (2 4L
; 10 0.49~0.95 0.72 0.02
FERE A B A )
Ly s 20 0.36~4.38 1.53 0.02
TA) B B 15 0.51~2.95 1.54 0.05
BB S 5 10 1.80~20.0 7.05 0.10
B S LA 11 0.36~4.23 1.81 0.05
e R 1 I H 10 0.27~0.49 0.38 0.10
e AR AR )
B SE BL 10 0.34~1.00 0.45 0.01
L B T b 10 0.26~0.55 0.36 0.01
ORI (SR K) 10 0.029~0.091 pg/L 0.058 pg/L 0.001 mg/L
FERRIE &S (2L
; 10 0.54~1.03 0.70 0.02
GRS A )
5. &g

AVED E B b R SR, O HEATRE

TALEE, FESMGE, FEAR T HE b AL B H R A4 I 445

Ko MBITTGR, SOTRIRAERAE, POk, REL MWEREL, R, S H TR T ER T

G5k, AAASHET N .
E&UH

TiH 45 : FLKJ, 2016ABB1050 (& &l A s 7Rk BLEEAG I HT 5 i I 7T)
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