F21EE2H SR AR E (U EF Volume 27 Number 2
2021 4% 6 A ANALYSIS AND TESTING TECHNOLOGY AND INSTRUMENTS June 2021

S HTMERFET AR R (105~ 112)

B AR B - IR T ISt i R A TR A E 5 4%
ﬁ Hﬂ¢7kﬁﬁﬁglb\ﬁ$ﬁ

SRR FAMR KEA H B WREF
(1. WERE DR ER, LK FE 250013,
2. HARYHCIRI & = ot R pr , 82 BT 361005)

WE . SREAN TREEMN TR Z —  FTRERM BT, I B S YaE fE s AR, FH b, Rk L
RIS ISR &, IR0 M LA AN ) A B R SR 00 22 S vk ELA AR 24 S A 5 A (. 3 i v 80mH f 1- B
DI I A K O3 It A T B B e B M LA R A O v A0 BRRAT PRI L DR B U A U R A AR A R
T AR AL 53 1 53 B AR R R L. 6P AR IR 0e 25 14 T B A JUURE Fh 8 B0 A DR S50 B R )5,
WA 23 B, B 20 5 R F e e ik K M B BUA T b 3 FloRIEAS. 453 R0, ok B LR L3R 7E 0.2~
10.0 pg/ LB RV LR RS R RIF , M R B KT 0.999 9, J5 7246 H BRAE 0.39~0.82 pe/kg Z ], A5 HE 5
AXTHRE 22 (RSD) ¥9/N T 4.0%. J7 VAT AL SR B0 izaff B van 38 A T A A R OR BTB S 40 0. 5 vk B T AN TR A
BE RTR)VE SRR A JUURE S A AT RS B AN [R]85 5 RO ot 245 SR I 0 1) 22 S X R Rt T 9 A DG

KA AL RARCRA 0 TR F Ot  RIES

FESES: 0657.7°2; 0657.31 X EkFRES B M E S :1006-3757(2021)02-0105-08
DOI: 10.16495/j.1006—-3757.2021.02.005

Application of High Performance Liquid Chromatography-Atomic
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Abstract: Mercury is one of the most threatening elements in the environment. The toxicity of different forms of mercury is
different. Among them, methyl mercury is the most toxic one, which is harmful to human cardiovascular and
cerebrovascular system, nervous system and so on. At the same time, methyl mercury will accumulate with the transmission
of food chain. Fish is a common human food. Therefore, it is necessary to detect the mercury content of different forms in
fish muscle simultaneously. It is of great research value to analyze the differences in different habitats and trophic levels. By

changing the concentration of methanol in the mobile phase, negative high voltage of photomultiplier tube, current of hollow
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cathode lamp, reducing agent and carrier current, the separation degree and response value of different mercury speciation

components were optimized. After optimized the experimental conditions, the fish muscle samples were treated by

centrifugation, passing through the column, elution and other steps. Then the extract was added and centrifuged twice. After

adjusting the pH, the extract was purified in a C18 column, and then eluted twice by the mobile phase. The fish samples

were separated by liquid chromatography, and the three mercury forms in the extraction solution were detected by atomic

fluorescence spectrometry. The results showed that the linear range of divalent mercury, methyl mercury and ethyl mercury

was 0.2~10.0 pg/L respectively, the correlation coefficients were more than 0.999 9, the detection limit was 0.39 ~0.82

peg/kg, and the relative standard deviation (RSD) of parallel samples was less than 4.0%. The method is accurate,

efficient, and is suitable for the speciation analysis of mercury in fish. If the method is applied to fish muscle samples from

different habitats and different trophic levels, obvious differences of the results of different trophic levels and the correlation

between the similar samples could be observed.
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B LR 28 0.45 pm A HLIERHIIE S , TR
P VAR TP A A 30 min, 75 B0 ELAC.

it - HL 950 mL M4k T 1 L A=A
50 mL ERFRVA W 5 18 5% Fh MR TR.

I AR S.0 g TEALER, 1 AL e
W (5 /L) R IFMiBEZE 1 000 mL.

AL BRI 2.0 g SEBRERBR , 1 FH A S IL A
W (S ¢/L) AR IR BEE 1 000 mL.

PERGH B 900 mL MK F 1 L A&, I
JA 100 mL FEFRIH K 10.0 g BRAKAN 1.5 g SALER,
PRSI .

TR AR UAE PR MERRFS L 1 000 pl — oK
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Fig. 1 Effect of different organic solvents in mobile phase on peak shapes of three mercury species
(a) 5% methanol, (b) 5% acetonitrile
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Fig. 2 Effect of different methanol concentrations in mobile phase on peak shapes of the three mercury species
(a) 3% methanol, (b) 4% methanol, (c) 5% methanol, (d) 6% methanol, (e) 7% methanol
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Fig. 3 Effect of different lamp currents on

signal-to-noise ratio
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fractions on peak area of different mercury species
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Fig. 5 Effect of different potassium borohydride

concentration on peak area of different mercury species
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Fig. 6 Standard spectrum under optimized conditions
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116.0% ,84.0% ~90.0% , % W% J7 i B B4 1fE
B . B2 SR U BH A FH I T v A I LA o =
PR IEAS S5 T 4E.

BERBHNIMERE RHREEZE

Table 1 Standard curve, detection limit and precision of mercury form standard mixed solution under

optimized experimental conditions

Aoy P £ 1] U1 75 R R KL Kt B/ (pe/kg) ¥ % BE RSD/ %
He( 1) y=154.105 3xC-16.289 3 0.999 9 0.82 1.17
MeHg y=216.473 2xC-8.120 0 0.999 9 0.39 0.87
EtHg y=207.654 5xC-24.442 2 0.999 9 0.60 3.32
F2 BAEGREMAREIYE
Table 2 Recoveries of fish muscle samples
415 AN R AL (me/kg) IV 44 (me/Kg) W A (mg/kg) IR/ %
He( 1) 0.031 0.05 0.079 96.0
0.045 0.05 0.096 102.0
0.056 0.05 0.110 108.0
MeHg 0.041 0.05 0.084 86.0
0.054 0.05 0.112 116.0
0.068 0.05 0.115 94.0
EtHg N/A 0.05 0.042 84.0
N/A 0.05 0.045 90.0
N/A 0.05 0.043 86.0

TEN/A FOR S A S iR T Irik A i iR
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BEEFRB TR, RN & 2T, 515 f £ G
JRfg K KA TR RHA B 5 R LR L B
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K I E TR T F A TE = .

*3 BERP I HESHAONELSR

Table 3 Determination results of three forms of arsenic in fish muscle samples

R, sy Hg( 1)/ Bl MeHg/ mif&s EtHg/
(mg/kg) RSD/ % (mg/kg) RSD/% (mg/kg)

B £, 2.2 0.031 3.66 0.041 3.39 N/A

Yl 5% KA fi 2.5 N/A N/A 0.027 1.92 N/A

# GRS 2.8 0.045 2.29 0.054 1.87 N/A

pgiil 3.1 0.056 4.03 0.068 3.28 N/A

K& 3.2 0.074 1.18 0.075 1.73 N/A

B PN Il £ 3.4 0.054 2.55 0.071 2.47 N/A

FE RN & 3.7 0.067 0.83 0.079 1.62 N/A
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