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Abstract

radation of aquatic ecosystems in different degrees and deterioration of heavy metals pollution in aquatic products. Therefore, it’ s extremely ur-

(Guangxi Scientific Experiment Centre of Mining, Metallurgy and Environment, Guilin University of Technology,
The great amount of pollutants including heavy metals flow into water bodies with rapid development of industry, which result in deg-
gent to research in detection of heavy metals in aquatic products. Methods of heavy metals determination in fish were introduced, and the advan-

tages and disadvantages of present heavy metal detection techniques and a new direction in the future were discussed, which aimed to screen out
or establish more quickly, sensitively and accurately detection methods.
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2.1 FEFRYKEE R FRIBOERE (Atomic absorption
spectrophotometer , AAS ) F T MO I & 1 9 8l 5T R HFAE H
SR T ER 1 i 28 SR AR MR A, AR 0 S5 P i 55
PRI E TR & 51— P43 vk . Klavins 45 H] 571
WO A IIFLFELE T 3 {0 5 ( Perca fluviatilis ) AN [7] 20241
2R #4802 (Cd Cu,Co Pb Ni Mn . Zn Fe) {2 1F
i, I JURR 42 Jm JC F A A R 4300 R : Cd (0,025 pe/L) |
Cu (0.03 pg /L) .Pb (0.12 pg /L) .Zn (0.03 pg /L) .Co
(0.020 wg /L) \Ni (0.020 pg /L) .Mn (0. 015 pg /L) .Fe
(0.10 pg /L), ELIAg % Fy 88% ~110% ", Burger Fl Goch-
feld SR A A 5RO o G BE 1 ( GF-AAS) il 7 28 T #1 2f%
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PR E 48 U R & i, Fr 42 JE e WA I B 43 3114 : As (0.
2 Mg/L) .Ca(0.1 pg/L) .Cr(1.0 wg/L) .Ph(2.0 png/L) Mg
(1.0 wg/L) Se(0.5 p,g/L)m o Sivaperumal 453K F 51 1k
Stk @ 2 LR 4 41 Cd,Pb Hg ,Cr As . Zn Cu,Co,
Mn Ni F1 Se i & 4351 0.07 x10™° ~1.0 x 107°,0. 07 x

107° ~1.32x107°.0.05 x10™° ~2.31 x107°.,0.05 x 10 °* ~
3.65x107°.0.1 x10™° ~4.14 x107°,0. 6 x 10™° ~ 165 x
10°0.15x10° ~24 x107°,0.02 x107° ~0.85 x 107,
0.08x107°~9.2x107°.0.032 x107° ~1.38 x 10 1 0. 03
x107 ~1.35 x10 %"
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2.2 BEBRSEBETHRIEE WEMSSFH K
B5%3E ( Inductively coupled plasma atomic emission spectrome-
ter, ICP-AES ) J& SN, H, Ui 7 A ) v SR B2 LTI v,
BRI HITE R S BORHIE S LR A T I 5 1 2 ik 2 5 T
BB . HUERE G5 B TR SO E B A REUE S T
/N ERAETE T [ I s A 2 I TR AT x e iR R
TUER PR AT AR R Ao (ELARG DN 52 50 3 5 v R 5 4 o TR
[tk (1CP - MS) W 22 , Al HI T B R S5 46 K AR 73 4 Jm ot
FHMIE (£ 1) o Yilmaz 55 1 HUBHE G 55 85 T R 951E
AL (ICP — OES) 321l % 2 Fl 4t ( Leuciscus cephalus F1 Lepomis
gibbosus ) RPN E 4: )& (Cd ,Co,Cu Fe Mn Ni Pb . Zn) [ & &,
HCRISCRAE 919% ~109% ', Tepe I FH o JEHE & %5 B 1
JELF S ST AGHI 1 by v i R AR v v 8 i SEJILIN AN
i 84 )& (Cd .Co . Cr,Cu ,Fe Mg Ni Pb.Zn) §y45% B 1%,
GERRWIA TP G IR T R AENLA TP Y5 B & 0.03 ~0.37,
0.02~0.42.0.15~1.78.0.17 ~1.11,11.0 ~33.4.0.02 ~
0.89.0.22 ~4.03.0.22 ~0.64 F12.88 ~10.9 mg/kg ",

2.3 BRESEBETFEREE RS SE AR
(Inductively coupled plasma mass spectrometry, ICP-MS ) 5 ¥
HLJBR 5 55 B 1K S5 B IB H, F1H H JEl 15 25 2 Ml
AL AR I 4 23 B Ok, T E A BT HEA TN E . H
SRS A5 B A BT vk T T I e T B AT LT R 1Y
SEPETI T G ST 2 T, IR EA T 2ROt R KR AL
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VAR EGE B UK SRR S B EORT , BT L
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A B3 5, 552 im gt AT T R oR M 2 R 2 M0 4
JEBIME . Ashoka 25K H] ICP-MS J7 40 % - HLHAN [R] T it

Tk ZE A 2R R IS B 4 TR AR B 43 AT, I 40 4R ot
R, G5 R FWIBAT — I i vk T DA B v I 2 A o
F'™ Yang SERFH 1CP-MS J5 3K 00 P4 768 25 D5 25 110131 Al
frp=n a2 48 (Mn Co \Ni ,Cu Zn As Se Cd .Pb) [ &
UE B, Bl 80% ~98.19% 1

2.4 BFEFwNE JRETUOENE B (Atomic fluorescence
spectroscopy , AFS ) J&il il S AR T R 1 [T Z8 VR AE SR S fig
R T T R B & S5 5 St I A R 0 5T 2 B — B 43
Trike BT SMH AFS-2201 HUXGHE T 56 i 3R H
S R TR OGN B S AR o AT R RN
0.3 we/L, 2 PEE FEl 2 1,00 ~ 500 we/L, [F % h 87% ~
98% . JE TG B B H BRAR T 5T ik, ik
fAT 5 LA (AL B3R 5, I e A B AH T4
B B I B BB BT BB ORIAIT

2.5 X HHERTOEREE X FERIOEIEE (Xoray fluores-
cence spectrometer, XFS) EFIH] X T4k 5 T2 A0 BAEH
PR XSRS R IE XS BT P A2 1 X RSO0 o e AT
MTEEBEPERE R o TR SN - X R A
fEREL K A TR TF N E B FRIERET iS5 B 2, T &5 5
Y, Ve O3 AN, RE G TR AT B 4 I T A B (3R
DM, H %7k T R g R R S
AT i, B R s X SRS )
FEVRY T E AR N As Cr Cu Pb Zn (AR HRAE 25 5337
>4 0.005% .0.006% .0.013% .0.003% A1 0.011% , 25 -
X BT CTRIM 8 A T, AN T % [ AR A7 T A A B, 45
YEFHE, °T LA 2 2 R0 BRI , & — AR R
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2.6 BREMEGIEE SARAHERE T (High performance
liquid chromatography , HPLC ) 289K i 43 J& 2§ 5 A HLil A
TE e A 4 &9, Sk J5 F HPLC 64743 85, i I 52 40
— O DG Y 25 2 A 7 ARG 0, T S B 2 o ot 2 TR s (R
1) o PRI ARG I 2 B8R 55, BB AN 22 b 4 i o 2 A A e
LAY, e ARTE S Z T HPLC J5E 48 B8 TR AR ik
o AHZAIRF B BB A BR , 45 HPLC B9 R R A Ol T J=y BR
Pk SRBRAE SR FH PRGH 40 3 A i O 0335 v I 2 v
HEEIRME 45 E Ni Cu Sn Pb Cd F1 Hg (145N FR 53
k344322 ng/L, Bz ik M bR dER 2582, 3% ~
2.8% , RN 95% ~ 105% > 5 15 0 ¥ 45 5K FH [ M AE B
SE— RO ST = A= A TR TCAR T AT U R AR
B R AT RRIEATINE KBRS 1.8 x 1077 1.5 %
10772.2 x107 1.5 x107" 1.8 x10"?H12.2x10"7 [A]
RS 98% 102% 103% 99% 96% F1102% ',
2.7 EESHTR AR, EEE LB T A R
AP EWR o BRI — R PO R A
VIIER R 07, BRI F R A ] e ] s A F P sk B
TR B 1 e VR, BB A AR ) R DR SR 50 7 2 R o A
R o SRS AR L, BA T REERT AR S A (R
1), Shukor Z5454 W HE 11 — 25 T Wi i W 98 AR (1 A
I 4 & I e A SR BN U, W He' " (Ag”
Pb** Zn®* 1 IC, 43317 0.39 0,40 2.16 F12. 11 mg/L, ifij %t
Cu®" Cd* B LA Y BR 8 0. 004 1 0. 1 mg/L™ . Shukor
S5 22 SRR R ARG Hg ™ R Zn® " (1) 1C, 535049 5. 78 il
16.38 mg/L, S ATAG IR S 514 0.06 1 1.06 mg/L™
2.8 EEERGREARIE  ERHK S A U (Enzyme-linked im-
munosorbent assay , ELISA ) i) .0 gl 2 1R IR S5 8 2 & W 45
G SR a0 R A, B B A ER M R R AR
PR 38 G S8 A0 o B PR e 2 IR SO . 3 4 J (] 42
Fodfr ELISA S il 2l A M E S B T 5w
EA IR e &8 - B AR E G Wit s (i b
) SEeLugiElibaR LY eE - BN - BEAREAY
Pl (EE) Sa P BT RIPT RS, & 00 08 A INES bR — B
WA= DO0ME S, ShnifEph 2t IR B RE S g T 4
JE BT R R TR S PO TR L B
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