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5.13  ZH5-0. 1% H R (1 = 9, RFHD BB 50 mL /K, ilA 0.1 mL FERFI 10 mL 2, K E &
% 100 mL B2,

5.14 0.02 mol/L LRV - FREL 1. 54 g LTRE N A 600 mL~700 mL /K, HK @81 pH
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5.17 Whp: K OEEHE A-D, (Cy Hyy DN, O L 4l =99 %,
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Preface

The standard written in accordance with the rules given in GB/T 1.1-—2020

"Directives for standardization—Part 1:Rules for the structure and draftng of standardizing docu-
ments”.

Please note that some contents of this document may involve patents ,and the issuing agency of this

document does not bear the responsibility of identifying patents.

This standard was proposed by and under the charge of General Administration of Customs, P. R.
China.

This standard was drafted by Zhengzhou Customs Technology Center, Xiamen Customs Technology

Center, Wuhan Customs Technology Center.

This Standard was mainly drafted by the following people: Zhang Shoujie, Zhu weixia, Wang
xiangjun, Sun zhuanlian, Yang jizhou, Xu dunming,Zhang shuxia, Wang sufang,Zhao xiaoya,Shi fang,

Liu zhaohui,Qiao ging.Liu junhong.
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Determination of phenylethanol amine A residues in
foodstuffs for animal origin—Liquid chromatography
tandem mass spectrometry method

1 Scope

This standard specifies the method of Determination of Phenylethanol amine A residues in foodstuffs
of animal origin-LC-MS/MS.

This standard is applicable to the determination of Phenylethanol amine A in livestock meats and en-

trails , pig casing,sheep casing,chicken.milk etc. Other foods may be also tested by consulting this
standard.

2 Normative references

The contents of the following documents constitute essential provisions of this document through
normative references in the text. Among them, the date of the reference document, only the date of
the corresponding version applicable to this document; no date of the reference document, its latest

version (including all amendments) applicable to this document.

GB/T 6682, Water for analytical laboratory use— Specification and test methods.
3 Terms and Definitions

There are no terms and definitions to be defined in this document.

4 Principle

The samples were extracted with ammonium acetate solution after enzymolysised, degreased by n-
hexane, cleaned up by Mixed cation exchange solid phase extraction column., detected by liquid
chromatography-mass spectrometry / mass spectrometry, and quantified by isotope internal stand-
ard method.
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5 Reagents and materials

Unless otherwise specified, all reagents used should be of analytically pure, water is the first grade
water prescribed by GB / T 6682.

5.1 Methanol:HPLC grade.

5.2 Acetonitrile:HPLC grade.

5.3 Ethyl acetate:HPLC grade.

5.4 N-hexane:HPLC grade.

5.5 Ammonium acetate:HPLC grade.

5.6 Formic acid:HPLC grade.

5.7 Glacial acetic acid.

5.8 Ammonia:25% ~28% (w/%).

5.9 Hydrochloric acid:36% ~38% (w/%).

5.10 B-Glucuronidase / aromatic sulfatase solution:contents 3-Glucuronidase111 000 U/mL;aromat-
ic sulfatase 1 079 U/mL.

5.11 0. 1Tmol/L Hydrochloric acid: Transfer 0. 86 mL hydrochloric acid to 100 mL water and mix

well.

5.12 0.1%Formic acid: TransferimLFormic acid ,make the volume to 1000 mL with water and mix

well.

5.13 Acetonitrile-0. 1% Formic acid(1+ 9, Volume ratio) : Transfer 0. 1 mL Formic acid to 50 mL
water,add 10 mLAcetonitrile, make the volume to 100 mL with water and mix well.

5.14 0. 02mol/L Ammonium acetate solution: Transfer1. 54 gAmmonium acetateDissolve in water
and bring to Volume 1 000 mL,charge PH=5.2=*0. 2 with Glacial acetic acid.

5. 15 Eluant: Ammonia+ Methanol + Ethyl acetate =5+ 45+ 50, Volume ratio.

5.16 Phenylethanol amine A, C,sH,,N,0, ,CAS NO:1346746-81-3: Purity—=>99%.
12
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5.17 Phenylethanol amine A-D, ,C;sH,; D;N,O, : Purity==>99%.

5. 18 Standard stock solution: Accurately weigh 10 mg (accurate to 0. 1 mg) of standard phenyle-
thanol amine A (5. 16) , Phenylethanol amine A-D3(5. 17) into a 10 ml volumetric flask, Dissolve in
methanol and bring to volume, the oncentration is 1 mg / mL , Keep in refrigerator below —18 C,
term of validity is 9 months.

5.19 Intermediate working solution: Transfer 1 mL Phenylethanol amine A (5. 18 ), Phenylethanol
amine A-D; (5. 18) Standard stock solution, Dilute to 100 mL with methanol, The standard working
solution of 0. 01 mg / ml was obtained, Keep in refrigerator below — 18 C,term of validity is 2
months.

5.20 Standard working solution: Draw some Phenylethanol amine A (5. 19 ), Phenylethanol amine
A-D3(5. 19) Standard Intermediate working solutiondiluted to 0. 1 xg/mL Standard working solution
with0. 1% Formic acid-Acetonitrile(5. 13) , The solution is prepared before use.

5.21 Take different volumes of standard working solution (5.20) and 50 L The standard concen-
tration of the internal standard working solution is 0.3, 0.5, 1.0, 2.0, 5.0 .10 ng / mL (the internal
standard concentration is 5.0 ng / mL).

5.22 SPE Column:Mixed cation exchange solid phase extraction column,the filler is benzene sulfon-
ated polystyrene divinylbenzene polymer.60 mg/3 mLOr equivalent. Before used,activated the col-
umn with 3 mL methanol,3 mL water,3 mL0. 1 mol/LHydrochloric acid, Keep the column moist.

5.23 Organic phase membrane:0. 22 um.

5.24 Qualitative filter paper.

6 Apparatus and equipment

6.1 High performance liquid chromatography-mass spectrometry / mass spectrometry :equipped
with electrospray ionization source(ESD).

6.2 Balance:sensitivity is 0.1 mg and 0. 01 g.
6.3 Constant temperature oscillation water bath.
6.4 Nitrogen evaporator.

6.5 Vortex mixer.

6.6 Centrifuge:=10 000 r/min.
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6.7 Solid phase extractor.
6.8 Graduated centrifuge tube:10 mL.
6.9 Homogenizer: =10 000 r/min.

6.10 Tissue grinder.

7 Sample preparation and storage

7.1 Animal muscle, viscera

About 500 g of representative samples were taken from all the samples, thawed at room tempera-
ture and broken, and divided into two parts, respectively put into clean containers, sealed and
marked. One was used as the test sample, and the other was frozen below —18 C.

7.2 Casings

The salted casings were first cut into sections less than 5 mm wide with scissors, washed with clean
water to remove the salt, then washed with distilled water, spread on the screen utensils to drain
the water for 5 min, mixed evenly, and divided into two parts, sealed and marked in clean contain-
ers, and frozen below —18 C.

7.3 Milk

Warm the milk sample to room temperature, mix thoroughly.

In the course of sampling and sample preparation, precautions must be taken to avoid the contamina-
tion or any factors which may cause the change of residues content.

8 Procedure

8.1 Extraction

8.1.1 Animal muscle, viscera, casings

Weigh 2. 0 g(accurate to 0. 01 g)of the test sample into a 50 mL centrifuge tube, add 0. 1 mL
Phenylethanol amine A-D; Internal Standard working solution(5. 20),10 mL 0. 02 mol/L Ammonium
acetate solution(5. 14)and 0. 05 mL B-Glucuronidase / aromatic sulfatase solution(4. 23)homogenized

(6.9) 1 min,Vortex mixed 3 min,Put in 37 £2 C Constant temperature oscillation water bath(6. 3)
14
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enzymolysised 16 h, 4 C Centrifugated 5 min at 10 000 r/min, Transfer all of the supernatant to a new
centrifuge tube, add 15mL N-hexane (5. 4), Vortex mixed 3 min, 4 T Centrifugated 5 min at
10 000 r/min, Discard the supernatant, Lower liquid to be cleanup.

8.1.2 Milk

Weigh 2. 0 g(accurate to 0. 01g) of the test sample into a 50 mL centrifuge tube, add 0. 1 mL Phenyle-
thanol amine A-D3 Internal Standard working solution(5. 20),10 mLO. 02mol/L Ammonium acetate
solution(5. 14)and 0. 05 mLp-Glucuronidase/aromatic sulfatase solution(5. 10) Vortex mixed 3 min,
Put in 37 £2°C Constant temperature oscillation water bath(6. 3) enzymolysised 16 h,Put in Refriger-
ator at -18 C for 10 min,4 C Centrifugated 3 min at 10 000 r/min, Transfer all the supernatant,add
15mL N-hexane(5.4),Vortex mixed 3 min,4 C Centrifugated 3 min at 10 000 r/min, Discard the su-
pernatant.,Lower liquid to be filtered(5. 24) , with 2 mL0. 02mol/L Ammonium acetate solution(5. 14)

washed the filter paper,Combined filtrate to be cleanup.

8.2 Cleanup

Take all the extract or filtrate and pass through the SPE column(b. 22) ,make the liquid flow rate less
than 1.0 ml / min,Drip washing the SPE successively with 3 mLwater,3 mLmethanol,after Drain,use
4 mL eluant(5. 15)to eluent,the eluant is evaporated to near dryness at 40 “C under a stream of nitro-
gen, then 2.0 mL Acetonitrile-0. 1% Formic acid(1+9,Volume ratio) (5. 13)is added to reconstitute
the residue. After being filtrated with a 0. 22 um organic membrane (5. 23), the final solution is
ready for analysis by LC-MS / MS.

8.3 Determination

8.3.1 LC operating condition

LC operating condition:

a) LC column:Ci,100 mm X 2.1 mm(i.d.),1.8 um ,equivalent;

b) Column temperature:25 C;

¢) Injection volume:5 pL;

d) Flow rate: 0.3 mL / min;

e) The grade of mobile phase is listed in Table 1.
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Table 1 —The grade of mobile phase list

Time/min Acetonitrile/ % 0.1% Formic acid/ %
0 10 90
1.5 10 90
2.5 50 50
4 90 10
6 90 10
7 10 90
9 10 90

8.3.2 Mass spectrometry conditions

Mass spectrometry conditions:

a)

b>

(o))

d

lon source: electrospray ionization source(ESI+);

Scanning model: positive ion. ;

Monitoring model: multiple reaction monitor(MRM) ;

Nebulizer gas. curtain gas and auxiliary gas are high purity nitrogen . They are optimized by ad-

justing the gas flow parameters. lon spray voltage, deflector voltage. collision energy and so on

should be optimized to reach the highest sensitive of mass spectrometer, referenced conditions are
showed in Table A. 1.

8.3.3 Confirmation

Under the LC-MS / MS operating conditions, the Internal matched mixed standard working solution

and sample solution are injected. If the retention times of sample chromatogram peaks are consistent

with that of standard solution with the difference less thanx2.5%. The relative intensities of sam-

ple transitions shall correspond to those of standard solution transitions for confirmation. The con-

centration of standard solution should be the same with those of sample solution. The signal-to-

noise ratio of monitoring ions of sample should not be lower than 3. The permitted tolerances lists in

Table 2, then the corresponding analyte must be presented in sample.

Table 2 —Maximum permitted tolerances relative ion intensities while confirmation

Relative intensity/ % =>50 =>20~50Cinclusive) >10~20C(inclusive) <10

Permitted tolerances/ % 120 25 130 +50

8.3.4 AQuantitation determination

16
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The internal standard method was used for quantitative determination of Phenylethanol amine A, Ac-
cording to the content of the tested substance in the sample solution, the standard working solution
with similar concentration is selected. The responses of analyte in the standard working solution and
the sample solution should be within the linear range of the instrument detection. Determination of
standard working solution and sample solution by equal volume reference injection. Under the above
instrument conditions, The reference retention time of Phenylethanol amine A is 6. 14 min. See MRM
chromatogram of Phenylethanolamine A in annex B.

8.3.5 Blank test

The operation of the blank test is the same as that described in the method of determination, but
with the omission of sample addition.

9 Calculation and expression of the result

Calculate the content of Phenylethanol amine A residues in the test sample by LC-MS / MS data pro-
cessor or according to the followed formula (1) .

_CXCei XAXA;XV 1000

CoXA, XA.Xxm 1000 mC)
Where:
X —the residue content of Phenylethanol amine A in the test sample,ug/kg;
¢ —the concentration of Phenylethanol amine A obtained from the sample solution,ng/mL;
c; —the concentration of Phenylethanol amine A-D; Internal Standard obtained from the sample so-

lution,ng/mL;

A —the area of Phenylethanol amine A in sample;

A, —the area of Phenylethanol amine A-D; in Standard working solution;

V —Constant volume of sample.mL;

c,; —the concentration of Phenylethanol amine A-D, Internal Standard obtained from the Standard

working solution,ng/mL;

A —the area of Phenylethanol amine A-D; in sample solution;

A, —the concentration of Phenylethanol amine A Standard obtained from the Standard working solu-
17
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tion,ng/mL;
m the corresponding mass of the test sample in the final sample solution,g.

Note: The blank values should be deducted from the calculation result, Three significant figures should be retained.

10 Limit of Quantitation and Recovery rate

10.1 Limit of Quantitation
The limit of Quantitation of method is 0.5 pn.g/kg.
10.2 Recovery rate

The fortifying concentration of Phenylethanol amine A for each sample and the range of recovery are
showed in Table C. 1.

18
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Annex A
(Informative)
MS / MS conditionl

Quantitative ion pair(m/z) ,Quantitative ion pair(m/z) ,DP.CE in Table A. 1.
a) CAD(N2):68.9 kPa;

b) GS1(N2):.275.6 kPa;

c) GS2(N2):255. 6 kPa;

d)> CUR(N2):172. 3 kPa;

e) 15:4500 V;

f) TEM:550 C;

g)> Residence time of each ion pair:100 ms;

h) EP:.8 V;

D CXP:10V.

Table A. 1 Quantitative ion pair(m/z) ,Quantitative ion pair(m/z),DP,CE"

Quantitative ion Monitoring ion pairs
Compound . DP(V) CE(eV)
pair(m/z) (m/2)
345.2/150.0 60 31
Phenylethanol amine A 345.2/150.0
345.2/326.8 70 17
Phenylethanol amine A-D3 348.2/153.1 348.3/153.1 60 30

1) Non-commercial statement: The parameters listed in this standard are completed in the ABSCIEX 5 500 mass specto-
meter; This information is given for the convenience of users of this standard,and does not mean approval of the

product. If other equivalent products have the same effect,they can be used
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Annex B
(Informative annex)
MRM chromatograms of Phenylethanol amine A

MRM chromatograms of Phenylethanol amine A see Figure B. 1.

1. 5e5 345. 200/326. 800
Phenyleth anol amine A (m/z)

Intensity/cps
&
[<]

5. Oe4

0.0" A ./LL\._-AM

0.0 L0 20 3.0 40 50 60 70 80 90

Time,min

6.13

1. 00e5 1
345.200/150. 000

8. 00e4 1 Phenyleth anol amine A (m/z)
6. 00e4 1
4. 00e4 1

Intensity/cps

2. 00e4

0. 00" . : : . L A .
0.0 L0 20 30 40 50 60 70 80 90

Time,min

5. 8¢5

5. 0e51 348. 300/153. 100
4. 0e5 Phenyleth anol amine A-D3 (m/z)

3. 0e5

Intensity/cps

2. 0e51

1. 0e51

0. 00" k

0.0 10 20 30 40 50 60 7.0 80 90
Time,min

Figure B. 1 —MRM chromatograms of Phenylethanol amine A(0.5 ng/mL)
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(Informative)
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The fortifying concentration and the range of recovery(n=6)

The fortifying concentration and the range of recovery(n =6) see Table C. 1.

Table C. 1—The fortifying concentration and the range of recovery(n=6)

Base material

Add level/(ug/kg)

Recovery rate/ %

Base material

Add level/(g/kg)

Recovery rate/ %

0.5 97.0~103 0.5 90.2~102

Pork 1.0 88.9~105 Sheep kidney 1.0 88.8~106
5.0 94.6~103 5.0 94.4~102

0.5 97.2~100 0.5 88.6~107
Beef 1.0 94.5~109 Pig lung 1.0 87.0~95.7
5.0 94.6~103 5.0 88.8~95.8

0.5 93.6~97.8 0.5 90.0~108

Mutton 1.0 93.0~103 Cow lung 1.0 79.9~105
5.0 93.8~102 5.0 93.2~97.6
0.5 90.4~100 0.5 96.8~83. 2
Pig liver 1.0 90.2~98.0 Sheep lung 1.0 86.4~98.7
5.0 89.6~96.0 5.0 96.0~103
0.5 92.8~99.6 0.5 94.6~99.4

Bovine liver 1.0 82.5~106 Pig casing 1.0 97.5~105
5.0 95.4~101 5.0 94.4~102
0.5 78.2~93.0 0.5 83.2~96.8
Sheep liver 1.0 87.7~99.7 Sheep casing 1.0 86.4~98.7
5.0 96.6~99. 4 5.0 96.0~103

0.5 75.6~94.8 0.5 110~114

Pig kidney 1.0 84.0~94.5 Milk 1.0 99.9~106
5.0 71.2~81.8 5.0 93.2~103

0.5 87.0~96.0 0.5 91.0~110

Cow kidney 1.0 85.8~95.8 Chicken 1.0 90.0~110
5.0 88.6~98.6 5.0 88.6~103
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