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1 XEHS
1.1 B 1@

REFHRBOAZE - BEBREZPRSBIER, ZEBXRENE, BBSER _F8RE,
g RSB EARR/MESL, SRR EIE, XPORELERSE PO, TEEEE AT
AT R TLER S, IMRRER, XT2MEYEARES BB G - DR & B K ATRS 8] B i
EHIE,

1.2 F5RAA

DX - 500 B F 6% UA K50 - AT YR MR (EERERATE)); Waters 2695 S BUBH & YA
A QUltima DUARHFTF - KATATE] 3 BEBUHEAL (Q - Tof MS, KEFEL ) ; BEIFLE, BN 3000
r/min, SPE EIAHZEEE .

25% PbO, 2 ALk, ZHABMIEE, 3cmx4mmi.d., FRELL 2 tm 8053 384K, 1BHEAH25%
PbO, RUREBE + 364, RSB PG ELERR. I A& A PR

Bond Elut LRC P%&HEL (PRS - SPE) EARZ B/ ME: 500 mg,

TEPR, PR, ZBRAGANA), BREEMR(ER4.95 g TKZBAHKZ 0.95¢p-F

FHEBT 900 mLAKF, AIKEEEIATIE pH Bl 4.5, BEAKBRE 1L), 20% (w) RBRERIEK
B, 0.2%hFRIBIE P REIA IR (B H 1 mL 20% EEREHOKEHE] 100 nL FBHAR, HPHER).0
mol/L p- BRI, “HEE, LEAG KR BEFRMEM: MEAT 98% . LERZKEME
AR SIRHEER . BERERFREBIREN | mg/mL BFRERER, RETE, ERESKREN
PR AR
1.3 {FHE&KHG
1.3.1 HPLC-VIS &M @it 1. Kromasil® KR60~ 5 CN, 150 mm x 4.6 mm, 10 #m, #£ CN HHHHE
38 [El%HE 25% PbO, EALAE; WishAR. Z0E - BERRER v (K ARLL 55 - 45); Hili&E: 2.0 mL/min;
Hig. £if; ik, 618 nm; SR, 50 1L,
1.3.2 HPLC-MS-MS &£ itk 2. TSK - GEL*0DS, 250 mm x 2.0 mm, FE@ MRS
8] 3EHE 25% PbO, EALAE; JizIAE: 0.05 mol/L B§BAEE(pH 4.5) - ZHE(ERRLL 25 : 75); WiE: 0.2
mL/min; FEIR: TI8; PR, 50 uL; BEHTR. ESl+; BATHRE. 2.9kV; EERE: 55V; B
FIEREE. 120 C; THRIREE. 350 C; BKKE: 90 L/h; THRSHE. 490 L/h; HiiERER. 27
eV; WEHR: TOF; BEF(m/z): 329, BAET(m/z): 313, 208,
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&5 SRS SRR - BURRRE RSP ILER SR AR Y bl

1.4 NESTH

HEBRFREL 5.0 g BEGTF 50 mL BS.0B P, NI 1.5 mL thFREBMOKIEHE . 2.5 mL p- PAEIEERIA R |
5.0 mL BEERERE mhiA i, FRIIFALLL 15 000 r/min B EIR 30 s, MO 10 mL ZHERRIZIELE 30 s,
BEOEBETEONALL 3000 r/min 85EEEC 10min, B EEBRERERER I0mL/KM 2mL —H
F269 100 L B0 F. A 10 mL 5%, EE ERRE, K LFREBEZFE— 100 mL E.O0E$,

EEOEPFMA 15SmL Z8H 5, K% 10s 5, BEFE.0PPLL 2 000 r/min B3 EEEE O 10 min,
RREBBER TRERESEE 100 L MEJESEHES, B 0l “EBEES EARBE 1K, &
H_FHRREFE BRI, T 45 CHREFEAKRZEN 1 mL, B 5l ZEHHRE,

¥ PRS BEAHZERUVMESHEEBHERIEE L, H 5 ol ZEEL/ME, 1BEEPMIEREBEN
L, EMESER T, BRAZERREMMEK, 8K 2.5mL, ERBESHERT, WRIKER
A1 mL #B0AE. 1 mL FEIAEF | mL 3R FR R B BRI IR VERR PRS 1%, 1RBRBIBES] 5 mL ZIEERE
b, A SERRSHEERE 3ml, i3 0.45 em MILIERE, JRRALRAH SN E

RIBFE, BRBIGEBRRER ST S mL ZIEREF, BE 40 Ttk L BESHERF, #
BRI | mL SRR P BEAW, ARsERREE 3 nL, RS,

XA RN 2 AR SRA R, A 2 Ll ZE SIS, BRSSP REHET, B 1.0
ml PN LA RRARIE , LS RG2S TINE

2 HR5TE

2.1 FEUHFHTEHERESHELIRPXE

BATH RS SHS FBATET 2% . 5% . 10% . 25% 4 AR S BOATEE S A
LERGELRFALE . B 50 mg/L IS HFLEG SIFEERESHE 5 K, WESKIEEREE
BT E 5 IR P FEUE , SRR ERENEAL S BIXE 10% L _EAYEIRI B E) 5k
FEHIRERIGEAREE, ZEATEES A, SFRERE 25% S48 S 80ATER,

100- 14,05

Iy /%

294

L 1

4 8 12 16 20
t/min

B ARG RER LR SRR 0 S T
LEGRRERE: 2.94 min, BHFLETRREME. 14.05 min

2.2 Q-TOF-MS &4ryi%x

RE T FESH(BMERE ., SR EMBEEES) MU TEROTE, SEEY, MEE
MERENER, LEAZRNEEIRIEK, (SSEREEM, BEXE 2.9 kv BEBIRAR, i
EETFE, HERENTAMIERZNEMEPEAR, MIEEERINE 27 V)5, EOTFEF
(M + 11 F=AE BT NTE AR AE RS M B FRERE b, A R Bk (LI 2),
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2 ARREAERE BARA TR AL B G RHE S E R E R BT A

2.3 FEBHKEHR, OKE, BEE

UFRREAEGREARBYRE OB A0S, RAFEMER HPLC - VIS ikt EIW R A
TEERAR, MFRFHEMERA 85.5% ~ 90.0% , HXIHRAEMRZER 6.0% ~ 7.3% , FHBH 2 vg/ke.
SR FRBUME B B BT ik AR I BRABA 2 ng/kgo

3 & it

REXBATEE - TG ITIEG SR E BRI, P LR BT RIE S &
LA TAERENER TR, KRN Ry TR E T H KA R L2522 8/ W ay
RIS, FESRERSMAYRE LENBRER,
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Determination of Malachite Green and Its Metabolites in Aquatic Products
Using HPLC - VIS and HPLC - TOF - MS

GUO De-hua, YE Chang-lin, LI Bo, FANG Xiao-ming
(Shanghai Entry — Exit Inspection and Quarantine Bureau, Shanghai 200135, China)

Abstract: An extraction and clean - up protocol for the determination of malachite green and its metabolites in
aquatic products has been developed. Final determination is by HPLC with visible(screening) or HPLC — TOF
(confimmation) detection. Lead(IV ) oxide was on-line to oxidise the lencomalachite green back to the parent after
chromatographic separation and prior to detection. The procedure was validated down to 2 ttg/kg. The recoveries
were in the range of 85.5% ~ 90.0% and the RSD of 6.0% ~7.3%.
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