#5124 5 15 ) B 2 4 o iR A A Vol. 12 No. 15
2021 4 8 f Journal of Food Safety and Quality Aug. , 2021

&}EH]%% 1,23 M: $ 23 Fif' /%é: 1,2,3’ ;‘('] #_ 123, j] m.]/% 1,2,3*

(1. EEERERFASE PA SR, LT 100069; 2. JEITH BB HF G .0, BYh R 2 Wil IR AR i E AR E,
dtst 100013; 3. Jbatth WipF R 5 Ry, JEat 100013)

o OE: BB HUBREEIER ISR AN [RDRLAR Y [T R BT i it b SR 5 45 R 1) 22 S, 25 8 X [ AT
AR ISR TR BURTRDRCAR I A B A RE S TR b, BRI E, SR 2 RS IR BT i A UEAR HEY)
BT B, TGy 1 R A48 59 B2 [T~ (homogeneity factor, Hp)#FAT HL A0, SR Lt i
2 AN [) 5 A TR HE D) S5 00 (X PE AR A Y R P, R I AR o R O 2 ORI S BE A 22, T
BHE A KSR ] iRl 40 FAf, RPRASTEREIITE <425 pm (0L =40 H)REE SRS A E S,
JC I 25 5:(P>0.05),  FLAS[R] RN SR AN 7 45 R AT BT — B0k . G530 ELHEERR I AR 1 D 7 ] 1K 2
FE AR R BT 5, H RIRTAE i 2 S A B R, TR oRiAR <425 pm (80 fL =40 B)IA RELRIEN
TE LR

KRR EENCRE, BOR; RAR; AT

Differential analysis of total mercury in solid food samples with different
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ABSTRACT: Objective To compare the difference of the direct mercury injection method for the determination of
total mercury in solid food samples with different particle sizes and to investigate its requirements for the particle
sizes of solid samples. Methods Solid food samples with different particle sizes were directly injected into nickel
boat for determination. Two kinds of certified reference materials with different matrices were used for quality
control. Statistical methods and relative homogeneity factor (Hg) were used for comparative analysis. Results
During the experiment, the measured values of the certified reference materials of the 2 kinds of different substrates
were all within the standard value range, indicating the accuracy of the measurement. The uniformity of rice in non
sieving group was poor, while that of edible fungus A was good, which could all pass through 40 mesh sieve, that
was, when the particle size selection was less than or equal to 425 pum (or the sieve=40 mesh), there was no

significant difference in the determination results of total mercury content (P>0.05), and the determination results of
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different brands of mercury meters had good consistency. Conclusion The direct sample mercury measurement

method is simple and reliable for solid food samples. However, due to the higher requirements for sample uniformity,

the accuracy of the measurement results can only be guaranteed when the sample size is less than or equal to 425 um

(or the sieve is more than 40 mesh).
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KA AR R A3 A0 T~ BT S R E fe L A s 1t 1
TCRZ— o REFALE WA NP BT A Y = 05 B,
— ELg AR, 2 5k fee B s bl R, K R T
SRR 0 i 2 7 s ™ B R Y KOk R H R
RERRRNFEZ —, #ZFRMTS Yk ™ o H Ak
faRECT B A TR R e LA W R O S B £
ZIH AN EZY, Ad s T 4RI RO E
LREEECT, K,

e GB 2762—2017 (Erah &R ZbRE i s
PIBR ) X E R ROR SR T T RE, e fThoRm
R B AT R AL TR . B TSR A ik
A R T 9¢ G G i ¥ (atomic  fluorescence spectroscopy,
AFS)ET ¥ R W i % 3% 5 (cold vapor atomic
fluorescence spectrometry, CV-AFS)!OF0 JBHE & 45 5
FAR T ¥ (inductively coupled plasma mass spectrometry,
ICP-MS)!" 245 | {H 33 86 Jy ph #R T B RE i EA T R AR T, %
SR AmRE AR, Had B, EE RN Rk TO T
TTRERTTAC R, HEERRE S . FREtElr . HBAEwfE . R
W, ARSI AT REM IR 22, O BUCH SRINE 1S
TR (A R I SRR R SRR X A, oA
VIS BRI, — PBESR FEPA A% B0 LA il s [ A4 i 1)
MYWRREAE, BIRIAE 425 pm (B 24 FHifL 40 B) e 250 um
(HI4 T fL 60 H). Kt 150 pm (H4 Tl 100 H), #i
AR/ N A R AR BB AT, AR RL RIS . BAR
FEMSGRIE A B R &P E R Z A, HXF I8
PR AlRLAR 1 25 gt/ DA HUE

AT 2R P B A DU TR 0 8 3 R B i A o+ 1) 2
AR i AR B R R CORFI B T A)Ef TR, B
FEARPRLAZR X TR 8 25 SR s, LA SR A B kA
W TR 52 S TR A i (9 TRAL BRI 52 (R 4

1 RS 7

1.1 UEE5EE

DMA-80 FH 3zt AE ISR (R KAF] Milestone 723 Al);
BDHg-60 4= [ 2 B #2 kMR A (A6 50 5 A8 AL 38 A ],
AL204 HL RV Gii MR -FE ) 223 \]); Milliplus 2150

il

HI Atk b PR S5 (25 E Millipore 24 H)); 8010s EUETEHL
(£ Waring A F]); FRER: 40 B (FLAZ 425 pm), 60 H
i (FL4% 250 um) . 100 H i (FLAE 125 um) (WIVLE LE AV
7)o

1.2 #MR5iRF

25 S50 0 1 HH R B AR I AR SRR S CROK; &
T A NHR—T B A EHRE).

RAFMERE V(1000 mg/L, H EHERI= 5T B):
X P TR ER) B (GBW10018) L 238 J 43 4 Hrbr HEY)
JR(GBW10023) (MiER# I BRAb £ A B ST ), BRI
4, SEE Merker AT, BHESTREF(HraL, TN LR
7Y, ik (B 18.2 MQ-cm, 52362 [ ).

1.3 XLWHE
13.1 H&H&Fix

BUROKFNZE 60 °CHEAIHET 30 min OB A B,
R A], BERERR Sy 4 S50y, Brisls Rad i ke
FRICA Mo, 1 40 BIFAIFRESIC R My, 2L 60 B 1FE S
TEN Mo, 3 100 B IIRESRIC N Moo, 53 HIBEATR R Z,
ISR R, T BA Dt R 25 A5
132 BBEIMEAHK

DMA-80 F #2 il FE I R AAL #8 S 50h T 1 i
250 °C; THEETIE] 60 s; /AR 700 °C; 43-AfETIH] 120 s;
FALIR 900 °C; FF Ak A B R 12 s O R
200 mL/min,

BDHg-60 4> [ 8l H #EREMSR U S50 T
PRURLE 275 °C; THEEHE] 70 s; AMRIRE 700 °C; 43R
e 180 s; FFALIELEE 800 °C; FFALArf@mtial 15 s; X
i 350 mL/min,

1.3.3 ARBERGH &

SRARHEVE W C T AR W BUTT VR B 1000 mg/L
RARMERE 45 W 10 mL T 100 mL A&, 0.5 gL &
FREREN DY S%AS RS WM B E A B2, RS, Bl
B 100 mg/L FRATHEH BV K I T T R 15 2
10 mg/L 7R b5 i i F W o

SRARME T AR AR BUT =R 4 10 mg/L
REMER W, FS 0.5 o/L BRI SYREBRIA BOZE R
T B B 0, 10, 50, 100, 200, 300 FlI 400 pg/L
(IR R B bR TR VR W EBUTE 6 R 100 mg/L 5K
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FrEH AW, F& 0.5 o/L BHERTRET N 5% iR IS E HHh TR 1,2 A dh B TR A 2 (B 3476 25 RE AR ME(ETE

BRI IE R 0.4, 0.8, 1.0, 2.0, 3.0, 4.0 f16.0 mg/L
PR R VAR R AR VS TR o
1.3.4 MZFH*E

IR B 2oL 577 )5 AS TRk AR B i B AL 2, 00 i I
LI 20 min, PEFESLSFIEA TS 08, DABEMORER A, ffizs
FIOGEE TR F] 0.0003 . 43 HIHERFRICK 0.15 g IR
A 0.05 g THREALSFE b, BT AShikrEdh, IR RES
PTG, SR FA UERRHEY) ST T ST i i
1.3.5 Sitatis ik

FORFIEE A P ECREEEL SR A EXCEL
16.0 &% SPSS 20.0 X E AT ASIIHT, X4FEIESST
A B J5 22 55 PE 09 B0 SR 5 B R 5 22 43 T (one-way
analysis of variance, one-way ANOVA)E??%ifT&%ﬁ , XA
FFE R sy 2255 B s 2R A Kruskal-Wallis H
BT ST HEWT . DA BAR il 22 A T . R Sk
a=0.05( R}y, 3% F AR X} 35 5] i [H ¥~ (homogeneity factor,
Hi)! IR i B 3550 BE JEA T4, He=RSD*m'? b RSD
Jon AW ZE H B A X AR E R 2 (relative  standard
deviation), %; m & n EEN IR i, me.

2 HER5SH

2.1 EHENTHE

PR A TR, BRI R RAEEN 15 ¢
TR £ B4 22 /0 I R B0 5 5 AR ol 6 B A, RO
i 2 SRR b OR XA A T S0 B 3, 4 LA
i, BORER LD Be= A0, MR AT,
BF R A TR 0 B TCAZ AN, 10 TR B AR e 0 5 J 2 XHIG
P S A0 E X BRI o A BRI AN, X T v
BESh, TECRUEYS AT Y[R 20 D BORE RS 2588 T Bk
HTE 0.01~0.15 g YL N BYME 4520, 45 BBV LB/
F 0.05 g B, FEFIESSRMEE MERZE, WICKFEMK
TEREAR, SRR W R ER B BORE R AT AR UEI A2
WER P B AP, (RIS BURE ff IR PR 7 4, TR KR i
J0.15 g 2, MR A BEMRS EER, B K%
ANBELRIEN E S M, MERAWBARRE R 0.05 g L£ATHT,
L g S
2.2 HmAEERE

FEA T MR A TS 2 T, REARE S — R FH R
Flo SAIR/INER i S R 45 T R, 2R A O R TR
IRE AR T A B, EROGEEAR T 0.0003, DAREALREE R,
BRI 7 25 o I v PR R A S, I R R R 4l 7k
PATIE VIR R, Oy T kst
2.3 RREEH

K FH 2 ORI BE B A SR A T i s i, 45

DY, DERH I E J7 vk R HER 1 o

F=1 BREFEMNFFEYRMUELE R(N=5)
Table 1 Determination results and value of certified reference
materials (n=5)

FRifES Y W EE/ (ng/kg) PRAE(E/ (ng/kg)
GBW10018 XK 4.0£0.3 3.6£1.5
GBW10023 %3¢ 16+0.3 16+4.0

24 MEHR

K FAL ARG 00 O 1 %5 0 16 11 A KR FI B T A 38R 4 7
Mg, @R IE 2, RERRE KK ER S REFERN
19.0~28.5 pg/kg, ANEPRARGTHR A ISR EEEFE N
478.6~511.7 ng/kg. M4 GB2762—2017 { &ML 4 EEK
PR s Y B s ) A b BRI PR B v
0.02 mg/kg K& G ERM MR ERHE 0.1 mg/kg, AT
PR A RO R B A PP B R VR 3 3t 25 T FRAE A
W, FH IR & R 2 SR AR X ) 5 5 SR 1) 5% i A 458 K ) K
FAME

XFSEIREAEATINE 7 R, TR R R 2, DA%
FME 2SR E M. R ERWIBR K M, 41 RSD>5%5F,
FOKRFIEHE A HAM4H RSD B/NTF 5%, BilIER KK
Mo ISR ZE A, FLABLR ) RS 5 BT -

2 DMA-80 EIENROUNEXR KR EAE A 2 REIEX
SIEREFERN=T)
Table 2 Determination of total mercury and relative uniformity
factor in rice and edible fungus A by DMA-80 direct mercury

meter (N=7)
H % Wi ff 3;:4 P HXT2) RSD/%
Mng/kg)  FERt/mg  ERT(He)
KK M, 23.1+3.4 0.150 5.8 14.9
KK Mio 23.9+0.7 0.153 1.1 2.8
KK Mo 24.1%0.1 0.165 0.2 0.5
KK Moo 25.1+0.5 0.153 0.7 1.9
THE AMy, 4957+45  0.050 0.2 0.9
BHW AMy 492945  0.050 0.2 0.9
THH AMgo 4942+114  0.049 0.5 2.3
HH A Mg 4929+34  0.051 0.2 0.7

2.4.1 REVARA B REFME )RR

KA SPSS 20.0 X7 2 th KT & R A #9 SR I &
S RLAATEAT AT, FR AT 4] BE N F (He) HE1 TR
YIS EEVEM o

Xof ROK B R 5 i I R (R A T 0 S A A Oy 2 5
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K85, YoM Kruskal-Wallis H K636 %) KK A [FPRAZR P )
MR WA, BRIER 3~5. ATHERAFIT R
S, B My Myg Meo Moo ZIRIFFAE R 2 11 22 5:(P<0.05).
ZZ PN LB LR 6, SRR M5 Mo I Z
) AE 76 B35 1 22 5. (P<0.05), RS AIm ¥ TR &M 25
(P>0.05) o AHXF ¥ 51 BE AL Mo 20 He>S, AT R R KR
ST Mo Y5 FE 2%, AT 5 235 SR v L) o PHL
TG IO BRI AE <425 pm (BTHL=40 H)ARELRIE
5 235 SR R v R

®3I KRKAEFHRE

Table 3 Homogeneity test of variance of rice

T A BRI (B 26 E A A R 30 Ay 25
FEHERES S, 1 Kruskal-Wallis H #4656 3677408, 255 0,
F7~9. ATHIERE A 4 A SR E EZ AN ZE S TSI
R U(P>0.05), B My, My Mgy, Mgy ZIRIAAFAE B
PEZES . GBI AHXT IS B He<S AR FH AR A3
SRR, [ AE e G AR R B, B IS AR 0 G M,
FEG T A ERIE T 40 B, UOBHAE R RIAEY <425 pm. B I
B E A R RAR <425 pm (Bl =40 B)HED
AR 5 R 1 R 1

*71 BRAEABFEFURE

Table 7 Homogeneity test of variance of edible fungus A

AlE1  AmE2  PIE

Levene 4iil &

W7 12.019 3 24 0.000

R4 RRESHHEE

Table 4 Test of normal distribution of rice

4151 Giiti A B P
My 0.860 7 0.153
Mo 0.922 7 0.488
Mg 0.870 7 0.187
Moo 0.921 7 0.476

# 5 KK Kruskal-wallis H #3845 11
Table 5 Kruskal-Wallis H test statistics for rice

Geitim I
7 9.819

FI 3
Pl 0.020

®6 BZIHANMMELIL

Table 6 Pairwise comparison of multiple samples

FEAR 1A 2 guitik P {H
Mo-Mio -1.214 1.000
Mo-Mgo —4.357 1.000
My-Mioo ~12.429 0.027
Mao-Meo -3.143 1.000
Mig-Migo ~11.214 0.062
Mgo-Mioo -8.071 0.390

AMBEL1  AmE2 P

Levene 4ilH:

W7 (B 4.096 3 24 0.018

#8 BAEAESHRE
Table 8 Test of edible fungus A normality

4151 gritit FIH P1H
M, 0.929 7 0.538
Mg 0.793 7 0.035
Mo 0.978 7 0.949
Mg 0.816 7 0.058

%= 9 Kruskal-wallis H #3641t
Table 9 Statistics of Kruskal-Wallis H test

giitat 7 fE
Pt 2.120
F A 3

Pl 0.548

242 2 FE RN ORALES B R

BERE KK AT A B My 4, KA EM™ M
BDHg-60 il 54 5 7 11 54 it DMA-80 Il 5RAL AT 2, %o
ME SR HE, S5 IR 10, BEHECN ¢ At as 1
PTG 0T, G5 2 BRI SRA R A&
A My 20BN E G5 R TCGE 12725 57 (P>0.05), B 2 Fr s it
A R SR 7 4 R — B AR T

3 %

ABFFEEI T RSB 1 2 AR R SRR ROK
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B dn 2 4 R R I A 4R

12

AR A SHSEIRARE, SR BRI TR A R A%
FORFE T A P EREGEITINE, BilZit=ath &
AEXF 850 B R TR AT . R s SR SR R F B
D 53 725 oF T 1 (A A i 2R A 7 00 A B, R R AR R B <
425 pm (S0 L =40 B)AFTRUESS RUEG AT 4, [
) BT 7= AT T 2 e it RN SR A S0 5 5 SR — B . AR
FEGE RN BRI SR 0 [ AR it B R 5 1 Ak
PRPRAL TR SR S A

#1040 B+ DMA-80 K5 BDHg-60 5K {3
F3 5 e 3 (ng/kg)
Table 10 Comparison of DMA-80 mercury measuring
instrument and BDHg-60 mercury measuring instrument for 40
mesh samples (pg/kg)

DMA-80 BDHg-60
Kok T A Tk BEHE A
1 24.14 490.7 23.93 487.3
2 25.12 489.2 23.54 493 .4
3 23.58 497.1 23.51 495.9
4 23.10 488.5 23.46 495.4
5 24.10 497.5 23.60 490.9
6 23.65 498.3 23.92 494.2
7 23.45 489.1 24.05 496.7
P 23.88 492.9 23.72 493.4
RSD/% 2.8 0.9 1.0 0.7
S 3k
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