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The appendix A and the appendix B are reference materials.

The standard is put for'fvard and managed by the Certification and Accreditation Administration of the
People’s Republic of China(CNCA). |

This standard was drafted by Chinese Academy of Inspection and Quaréntine, Beijing Entry-Exit In-
spection and Quarantine Bureau, Liaoning Entw—Exi_t.In'épection and Quarantine Bureau, Fujian Entry-
Exit Inspection and Quarantine Bureau, Jiangxi Eh;try-Exit Inspection and Quarantine Bureau, Zhan-
jiang Entry-Exit Inspection and Quarantine Bu'i?'éau,and Zhoushan Entry-Exit Inspection and Quarantine

Bureau. |

This main drafters of this gtaﬁaard are Jia Dongfen, Zhang Shunhe, Zhang Wei, Xu Chaoyi, Lin Weixu-
an, Tian Miao, Li Yaupingi Zhan Chunrui,Chen Wei, Zhou Xiangyang.
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The Entry-EXxit professinnal standard is issued for the first time.
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Determination of malachite green,crystal violet and
the corresponding leuco compounds in the aquatic products

1 Scope S

The standard prowdes a raptd determination method for malachite green (MG) , leucomalachite green
(LMG), crystal violet (CV) and leucocrystal violet(LCV) residues e:-utmg in the raw and processed
aquatic products by HPLC and LC-MS/MS.

The standard is used to rapidly determine the res:dues of MG and LMG, CV and LCV in the raw and
processed aquatic products.

2 HPLC method .~

:

2.1 principle
The residuces, after the sample extracted by a pre-treatment kit from samples and concentrated, are
determined by HPLC, and quantified by the external standard method.

2.2 Reagents and materials -

All the reagents are analf':’cia! purity and water is redistilled unless otherwise mentioned.

2.2.1 Acetonitrle: chromatﬂgraphlcally pure

2.2.2 Anhydrous sodlum acetate.

2.2.3 Glacial acetic acid: chromatographically pure.

2.2.4 \isopropy! alcnihol.

2.2.5 p-methylbenzésulfonic acid. |

2.2.6 Sodium acetaté_buffer solution. 4, 950 g of anhydrous sodium acetate and 0. 950 g p-methyi-
benzosulfonic acid are v:reighed out and disolved into 950 mL of water, Adjust pH of the solution to
4.5 with glacial acetic acid and make volume of the solution to 1 000 mL with water.

2.2.7 Standard reagents: MG, LMG, CV and LCV,whose purity is more than 98%.

2.2.8 A standard stock solution at a concentration of 100 rg/mL in acetonitril is prepared by weigh
out 10 mg of MG standard which will be dissolved into acetonitril. The volume of 100 mL is made,
The same process is followed for LMG, CV and LCV standard stock solution preparation.

2.2.9 Mixed standard solution is prepared by diluting the stock solutions with mobile phase, in
which the concentration of each standard reagent is 10 ng/mb. Keep the mixed standard solution at
0C ~4T and away from light. | |
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2 2 10 Pre-treatment kit? for the extraction of MG, LMG, CV and LCV.

2.3 Instruments and equipment

'2.3.1 HPLC with UV-VIS scanning detector, and detection wave and time are controlled by pro-
gramme.

2.3.2 blender.

2.3.3 rotary evaporatbr.

2.3.4 centrifuge,with 4 000 r/min, 8 000 r/min.

2.3.5 vortex.

2.3.6 ultr-sonic water bath.

2.3.7 Beflon centrifuge tubes, 2.5 mL, 50 mL, with plugs.

2.3.8 microbore screen filter, ¢ 0.45 pm

2.4 Procedure

2.4.1 Extraction and cleaning up

~ Five g of a sample are weighed out into a 50 mL centrifuge tube, extract 12 (liquid, about 20.0 mL)
from the pre-treatment kits is added, and the tissue is homogenized in the tube at 8 000 r/min for
30 s and then extract 2® (powder) is added in the same tube, After shaking the tube for 1 min, the
sample is centrifuged (4 000 rpm, 5 min), and 10. 0 mL of the supernatant is added to a pear-shaped
flask containing 10 mL of isopropy! alcoho! and the solvent is removed by roto-evaporation with wa-
ter bathing at 50°C ~55°C. The residue is dissolved in 1.0 mL of mobile phase, which is then trans-
ferred to a 2. 5 mL centrifuge tube and centrifuged (8 000 r/min,5 min), the supernatant filters
through 0. 45 um, and the filtrate is used for the determination by HPLC.

2.4.2 Drawing up calibration curve
Standard working solution is peprepared by making dilutions of mixed standard solution with mobile

phase into serial concentrations of 2 ng/mL, 50 ng/mL, 250 ng/mL, 500 ng/mL. The calibration
curve is drawn up based on the data determined by HPLC.

1) Pre-treatment kit for the extraction of MG, LMG,CV and LCV is developed by Chinese Academy of Inspection
and Quarantine (CAIQ) and produced by Beijing Land Bridge Commodity Inspection New Technology Co. The
information given here is not that CNCA accredits the product, but for user’'s convenience.

2y Extract 1, composed of liquid organic chemicals, which plays a role of the extraction of residues of MG, LMG,
CV and LCV in aquatic samples, is commodity name. The information given here is not that CNCA accredits
the product, but for user’s convenience.

3) Extract 2, composed of powder inorganic chemicals, which plays a role of assisting extraction and the removal
of fat and other components, is commodity name. The information given here is not that CNCA accredits the

product, but for user’s convenience.

10
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2.4.3 Determination

2.4.3.1 HPLC Instrumental conditions.

a) Column; Ci, 250 mmX 4.6 mm (i. d.), grain size b pum;

b) Mobile phase: acetonitrile + sodium acetate buffer solution (80+20,V/V);

¢) Flow rate;: 1.0 mL/min;

d) Column temperature: room temperature;

e) Programme for detection wave and time: 0 min~5, 0 min, 618 nm; 5 min~12 min, 588 nm;
12 min~18 min, 267 nm. 618 nm for the determination of MG, 588 nm for CV, 267 nm for both
LMG and LCV; |

f) Injection volume: 50 pL.

2.4.3.2 Determination by HPLC

According to MG, LMG, CV and LCV content in the filtrate, a standard working solution which gen-
erates the almost same peak area as the filtrate is chosen. Area response of MG; LMG, CV and LCV
between the standard working solution and the filtrate should be within linear range. Under above
the conditions retention time of MG, LMG,CV and LCV is respectively about 4. 0 min, 13. 6 min,
5.4 min, and 14.7 min. Chromatograms of the standard solution by HPLC are shown in figure A1 of
appendix A.

2.4.4 Blank test .
Follow all the above steps without samples added.
2.5 Calculation

The residue amount of MG, LMG, CV and LCV is respectively calculated with HPLC data processor or

formula(1). The amount of each residue is equal to the calculated result minus value of the blank test
result.

b 22X e XV RIS G D
m
Where
o——residue amount of MG, LMG,CV and LCV in aguatic samples, ng/kg;
¢:——concentrations of MG, LMG, CV and LCV read from calibration curve,pg/L;

V—final volume, mL;
2——constant;
m——weight of samples.

MG and LMG residues are respectively calculated and reported by the standard method.
CV and LCV residues are respectively calculated and reported by the standard method.

11
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3 Determination limit and recovery

3.1 Determination limit

The standard method provides 2. 0 pg/kg determination limit for residues of MG, LMG,CV and LCV
in aquatic samples,

3.2 Recovery

The standard method providés a recovery of 85% ~105%.

4 LC-MS/MS method

4.1 Principle

The residuces, after the sample extraéted by a pre-treatment kit from samples and concentrated, are
determined by LC-MS/MS, and quantified by the external standard method. |

-I

—_ -

4.2 Reagents Iand materials

All the reagents are analytial purity and water is redistilled unless otherwise mentioned.

4.2.1 Acetonitrle;chromatographically pure.

4.2.2 Anhydrous ammonium acetate,

4.2.3 Glacial acetic acid: chromatographically pure.

4.2.4 lIsopropyl alcohol. | |

4.2.5 5 mmol/L ammonium acetate buffer solution; weigh out 0. 385 g of anhydrous ammonium
acetate, disolve it into about 980 mL of water, then adjust pH of the solution with glacial aceticacid
to 4.5 and make volume of the solution to 1 000 mL, filter it through 0. 2 pm membrance.

4.2.6 Standard reagents: There are MG, LMG, CV and LCV. Each is more than 98% in purity.

4. 2.7 A standard stock solution at a concentration of 100 «g/mL in acetonitril is prepared by weig-
hing out 10 mg of MG standard which will be dissolved into acetonitril. The volume of 100 mL is
made. The same process is followed for LMG, CV and LCV standard stock solution preparation.
4,2.8 Mixed standard solution is prepared by diluting the stock solutions with mobile phase, in
which the concentration of each standard reagent is 10 pg/mL. Keep the mixed standard solution at
0C ~4T and away from light. .

4.2.9 Pre-treatment kit for the extraction of MG, LMG, CV and LCV.

4.3 Instruments and equipment

4.3.1 LC-MS/MS, with ESI ionic source.
4.3.2 Blender.
4.3.3 Rotary evaporator.
4.3.4 Centrifuge, with 4 000 r/min, 8 000 r/min.
4.3.5 - Vortex.
12
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4.3.6 Ultra-sonic water bath.
4.3.7 Beflon centrifuge tubes, 2.5 mL, 50 mbt, with plugs
4,.3.8 Microbore screen filter,# 0.45 um.

4.4 Procedure

4.4.1 Extraction and cleaning up

- (R s |
" (8 - e Al e e = . .

Five g of a sample are weighed out into a 50 mL centrifuge tube, extract 1 (liquid, about 20.0 mL)
from the pre-treatment kits is added, and the tissue is homogenized in the tube at 8 000 r/min for
30 s and then extract 2 (powder) is added in the same tube. After shaking the tube for 1 min, the
sample is centrifuged (4 000 rpm,5 min), and 10. 0 mL of the supernatant is added to a near-shaped
flask containing 10 mL of isopropyl alcohol and the sql?eht is removed by roto-evaporation with wa-
ter bathing at 50TC ~55C. The residue is dissolved in 2.5 mL of mobile phase, which is then trans-
ferred to a 2. 5 ml centrifuge tube and centrifuged (8 000 rpm, 5 min), the supematant filters
through 0. 45 um, and the filtrate fs used for the determination by LC-MS/MS,

4.4.2 Drawing up calibratiﬂn_ curve

I.l'.-

di s ol osrerusss e o o lewss T

Standard working solution is peprapared by makmg dttutmns cn‘ mixed standard solution with mobile
phase into serial concentrations of 0. 1 ng/mL, 0.2 ng/mL, 0.5 ng/mL, 1.:0 ng/mL, 5. 0 ng/mL,
10 ng/mL. The calibration curve is drawn up based on the data determined by LC-MS/MS.

4.4.3 Determination

wy —

4.4.3.1 LC-MS/MS Instrumental ‘conditions. ST T

a) Column; Ciz, 150 mm X 2, 1 rnm G.d.), grain size 5 p©ms .

b) Mobile phase: acetonitrile+ 5 mmol/L of ammonlum acetate buffer sulutlon (75+25,V/V);

¢) Flow rate; 0.2 mL/min; :

d) Column temperature; 35C;

e) Injection volume: 10 ulL; | |

f) lonization source: ESI, positive jon; | | =~

g) Scanning model; MRM;’ | ] |

h) Atomization gas, curta:n gas, auxiliary heating gas and collision gas are hlgh grade nitrogen gas;
Adjust flow rate of gases for making MS meet requirements for senSItlwtv,

i) Spray voltage, de-cluster voltage, collision energy voltage, etc. are optimized in sensitivity;

i> Detection ion pair: MG: m/z 3:’9/31'3'(”E|Uantitative ionJ, 3297208 LMG: m/z 331/316(quantita-
tive ion), 331/239; CV: m/2 372/356 (quantitative ion), 372{251 LCV . m/z 374/358(quantita-
tive ion), 374/238. -

4.4.3.2 Quantitative Determination by LC-MS

MG, LMG, CV and LCV both in the filtrate and in the standard working solution are determined with

LC-MS/MS parameters (4. 4. 3. 1) ,and quantified by calibration curve. The quantity of the residues

in the filtrate should be within calibration curve range. If the quantity is beyond the curve range, the

filtrate should be diluted with mobile phase in a proper ratio. Under the above parameters retention

time of MG, LMG, CV and LCV is respectively about 1. 89 min,5. 35 min, 2. 47 min, and 5. 51 min.
13
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Chromatograms of the standard solution by LC-MS/MS (ES) are shown in figure B1 of appendix B.

4.4.3.3 Qualitative Determination by LC-MS

MG, LMG, CV and LCV both in the filtrate and in the standard working solution are determined with
LC-MS/MS parameters (4. 4. 3. 1). The ratio of two peak areas (guantitative ion and un-quantitative
ion) from the filtrate and the standard working solution is calculated. When deviation between the
two values is less than 25% ., the same compound can be confirmed. | |

4.5 Blaﬁk test

Follow all the above steps without samples added.

4,6 Calculation and result expression

The residue amount of MG, LMG, CV and LCV is respectively calculated with formula (2). The a-

mount of each residue is equal to the calculated result minus value of the blank test result.

'=2><c,-><v
m

e ( 2)

w
"Where
w——residue amount of MG, LMG, CV and LCV in aquatic samples, 1g/kg;
c,_cancehtrations of MG, LMG, CV and LCV reading calibration curve, pg/L;

V
2——constant;

final volume, ml;
m——weight of samples.
MG and LMG residues are respectively calculated and reported by the standard method.

CV and LCV residues are respectively calculated and reported by the standard method.

5 Determination limit and recovery

h.1 Determination limit

The standard method provides 0.5 1g/kg determination limit for residues of MG, LMG, CV and LCV
" in aquatic samples. |

5.2 Recovery

The standard method provids a recovery of 85% ~105%.

14
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Figure A.1 Total chromatograms of MG, LMG,CV and
LCV in the standard working solution from HPLC
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Annex B
(informative)
LC-MS(ES) of the standard
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Figure B.1 Tota! ion chromatograms of MG,LMG,CV and |
LCV in the standard working solution from LC-MS(ES)
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