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ABSTRACT: Mercury is a global environmental pollutant that poses potential threats to ecosystems and human
health. Among the various chemical forms of mercury, methylmercury is of particularly concern due to its
neurotoxicity and carcinogenicity. The consumption of aquatic products is a significant source of human exposure to
mercury. To ensure food safety, stringent regulations have been established by different countries and regions,
specifying the maximum allowable levels of mercury species such as total mercury and methylmercury in aquatic
products, as well as the corresponding detection methods. This paper provided a comprehensive summary of the
current international regulations on the maximum allowable levels of total mercury and methylmercury in aquatic
products, and compared the standard detection methods for methylmercury in different countries. Through comparative
analysis, investigated the characteristics of various extraction methods, including acidic, organic reagent, and distillation
methods in depth. Additionally, this paper evaluated the advantages and disadvantages of common separation techniques,
such as liquid and gas chromatography, summarized the performance of various detection methods, including liquid
chromatography-atomic fluorescence spectrometry (LC-AFS), liquid chromatography-inductively coupled plasma mass
spectrometry (LC-ICP-MS). These analyses not only revealed the limitations of existing detection methods but also
provided a scientific basis and reference for the development and standardization of future methylmercury analytical
techniques. This article further outlined the future direction of methylmercury determination in seafood, with the goal
of enhancing the precision, accuracy, and sensitivity of detection methods to better support food safety.

KEY WORDS: methylmercury; aquatic products; regulatory standards; extraction methods; detection methods;
liquid chromatography-atomic fluorescence spectrometry; liquid chromatography-inductively coupled plasma mass

spectrometry
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Table 1 Domestic and international comparisons of food types
tested for mercury

A cAC B gk £E hE HA #E MOGRIE
K=t K

7%]5.1 V@) Vo) Ve VD Vi Vi) Ve Vo
TR I PR i 6)

BT (i) )
LR AL (i) 0]
HET A .

Pom ) Vi) 0]
VAR \(b) NGER)
kg

P V@

KEMHZE V@) iy Vi) Vo)

Bt 3 2 1 36 2 2 5

TE: EORA ISR, AR R FR: (a). bR s AR
1 193—1995 1&1TF 2023; (b). FEBRE L MARIE 150—1985 &
ITF 2006; (). BKHAHM 629/2008; (d). WRUHEEML 1881/2006; (e).
g R A SR I B AR B (D). S5 M Al
P HE SRR (2). FEABERIP BRI (h). REF
BRAP B ARE 1 245 RF1; (1), GB 2762—2022 (frih &K
PR B TSRIRE ) (). BARTEM P RAFER MY E
FREE; (k). 0 A bl vk it (1), SRR 74 22 b b vk

2 BRSNS ERSHRERIRELLE

L ER, K=o R 5 Y K-35 g ok & 1 H
flr e PRI, ELLEN 45U VLT 56 [ [ G fe e 5 7 Aot
Ji#E(National Health and Nutrition Examination Survey,
NHANES) %, SWARIE TR 5 (I 55 165 A 287
KARFNGE SRS 5 R A bR s Wy Z A1 JCHK, BSR4 R o,
A R YR SR B IR AR AR, AT R AR
N RE R A BIRE K SRS AR
PEEIFEP ISR, EPERREN FLERIE, BYEEm
i ) #8124 A AR A 4 PR RS SRAKSE T s 5 mg/kg!™s ISR,
RERFN— T 58 8 s 3P AG T AR A i 48 A I 5RAH
TR IR BB A (estimated weekly intake, EWI)FI H#5
i i K (target hazard quotient, THQ), H:45 R [AREF K
P AR R R I R, i B ST A R B, BEH X
TR il H R SRR 5 20 1l IR I YRR R P ) SR 5 st =2 (]
A WA R, R, 7E47 K5 ok 5
BRI HARBR 7 T8, S () [ R ZH UK ™ it (2
VISR BRI R, gk 2 FoR, A b
PR, CACHRUER K™ B2 5 4 FEER A T &t fh

#2 BEXKERPRREKEHTME

Table 2 Assessments of safe levels of mercury across various countries
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Table 3 Domestic and international standards for determination of methylmercury in fish and aquatic products
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Table 4 Application of LC-AFS method in food safety detection in different countries or organizations

ERHL Livallllie T TG R FE R AR R 2/ Y% p 3
- ., n As(1ID): 0.12 mg/L
(IR 2003  FI(AsERIL, V) LS| AS(VY: 039 me/L / <8.9 [33]
- , - S Sb(IID): 0.07 pug/L Sb(II): 5.2
/S| 2012 HH(SOYERWIL, V) B VEAFIE b Sh(V): 0.08 ng/L / Sh(V): 5.0 [34]
JEHLFK: 0.7 mg/L TeHlK: 3.9
TebloR ., HER. FER: 1.1 mg/L HIXER: 1.6
£ A
R 08 R &R 2R 0.8 mg/L / ZHA: 48 (331
FRFHETR: 0.9 mg/L FRHR: 2.1
- " As(IID): 0.020 mg/L As(IIl): 4
PATARZE 2015 MIESIL, V) Fok AS(V): 0025 mg/L / AS(V): 6 [36]
ISO 2018 EAWL, V) IKEE / 1 pg/L / ISO/TS 19620:2018
R . . JCHL5K: 0.14 ng/mL TeHloK: 4.0
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