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059 : 5.0mL 2.5%
: , Ut 305, 5 min, 4000 r-min™
(UPLC-Q-TOF-MS) 10 min, 100 pL 1.5mL ,
, 0uL , 12000 r-min™ 20 min,
1 059 (
), 1.0pg mL* 4
1.1 10 pL, 5mL 2.5% ,
1.11 Uik 30s, 5min,  4000rmin™
ACQUITY : 10min, 500 uL MCX
ACQUITY ; Q-TOF Premier MAX ,HLB
( Waters ); , 2mL 2mL
( Millipore ). : MCX , 2mL
(RE-6000 2% 2mL , 1min
(WH-966 ) 2mL 5% ,
(H1650 , , 1.0mL 10 mmol-L™
(ML104 . MCX . MAX ,
(3cc:(60mg)™) MAX (3cc-(60 mg)™) , 2mL 5% 2mL
HLB (3cc-(60 mg)™) ( Waters , 1min 2mL 2%
). , : , 1.0mL 10
1.1.2 mmol-L™* . HLB
,2mL 5%
( > 98%, Dr. Ehrenstorfer , 1min 2mL :
); ( : . 1.0mL 10mmol-L™*
Sigma-Aldrich ); , ,
1.1.3 1.2.3
: , 20 UPLC : ACQUITY UPLC HILIC
(1.7 pm, 2.1x100 mm)( Waters )
1.2 1L, 40 A 10mmol-L*?
1.21 B , 7.4:92.6(A:B) 5 min.
: Q-TOF MS (ESI),
0.2% NaOH , 2.3kV,
, 10mg-mL™* , 35V, 120 200
10 mmol-L™ , 400L-h™, 0.
1.2.2 m/z 100~1 000, 10V,
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TOF \Y . , 0.63min 1.03min 1.16min
m/z 127.07 128.06 129.04 1.30 min.
, 2.2
(m/z 556.277 1) 5.0ngmL* 10.0ngmL™ 50.0
: , m/z  ng:mL™ 100.0ng-mL™? 200.0ng-mL™ 500.0 ng-mL™
128.01 , , 1.2.3 LC/MS
(m/z 554.2615) ,
,  5~200ng:mL™
) ;
2 5~500 ng-mL™
( 1.
21 LC/IMS 4 1
4 , 1.2.3
5 /(ng:-mL™)
10 ’ g 4 Y=79.358x 0.999 2 5~500
Hg-m : Y=12.100x 0.986 7 5~500
& 100 1.30 e _
= 1280553 SRR B Y=34.369x 0.9609 5~200
bl Y=51662x 09987  5-200
E 0 | N N N T N T B N | 1 | N N TN N I )
1.00 2.00
18] /min 23
o 059 (
% 100 1.16 =R 4
iﬁ 50 127.0721 ), 1.0ng:mL™"4
=z T T T T T T T D M D T N D G N A I | 10 uL, 122 123
1.00 2.00
I5}E)/min , 3 ,
8 .
B |03 = ¢ 2. )
H 50 129.0384
s , HLB )
E 0 | NN N N T I [ S | loas 1 1 1 1 1 1 1 |
1.00 2.00 MCX MAX
5}18)/min
, 4
S 100 0.63 —
25 1280108 6%.
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1.00 2.00
[t 8)/min 2
2 UPLC-Q-TOF MS [9-10] 3
2 (n=3) %
HLB MCX MAX
X +SD RSD X +SD RSD X +SD RSD X +SD RSD
86.32+¢3.62  4.19 83.21+6.28  7.54 75.60+10.26  13.57 70.32+2.53 3.60
96.5245.25  5.44 87.25+9.10  10.43 83.56+2.01 2.41 78.96+8.24  10.44
80.23+4.21 525 76.52+42.28  2.98 71.59+6.29 8.79 65.32+4.29 6.57
85.21+351  4.12 70.77+7.26  10.26 69.25+5.26 7.60 68.28+7.59  11.12
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[11]’ ’ ’
Masslynx : ,
, C 5ngmL* 1.2.3
(SIN), MDL=3CN/S 3.2
( 3) . 123 , 4 1pg-mL™?
, 2ng-mL™ , ESI
3 4 , 2 :
/(ng-mL™)
11.54 1.30 2
19.65 0.76 ; )
23.18 0.65
8.39 1.79 ,
2.5 3.3
2009 3 3
, .1 1% 02 206 D 250 M@ 711
0.001 mg-kg™ , ;B4 4 ,
, 4
2.5% 4 ,
3 2.5%
31 | [14—15]' |
: ( 2, :
Cis \
2 :
: 3.4
: , SiM ) : ,
(HILIC)
(BEH), (MRM ) ,
HILIC
, 4 : :
, 5ng-mL* ,

(50 mmol-L™) +0.5 Da m/z 129.04 ,
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7.23, +0.01 Da ,

¢ 3
23.18.

100
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Analysis of UPLC-Q-TOF-MS on Melamine and Similar Compounds in Puffed Food

CHEN De-ying, XU Ji-lin", YAN Xiao-jun
( Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: An Ultra Performance Liquid Chromatography-Quadrupole-Time of Flight Mass Spectrometry
(UPLC-Q-TOF-MS) method for residues of melamine and related compounds is adopted for use with puffed
food. Four standard compounds as internal standard in puffed food are extracted with 2.5% aqueous formic acid.
The cleaned-up extracts from the four compounds are identified as acetonitrile. The mass spectrometry is
performed on reflective time-of-flight, and electrospray ionization is used in both the negative ion (cyanuric acid)
and positive ion (melamine, ammeline and ammelide) modes. The results showing efficient separation of four
compounds is achieved on ACQUITY UPLC HILIC column, indicating that the linear concentration range is
within 0~200 ppb for melamine and cyanuric acid, and the linear concentration range of application is within
0~500 ng-mL* for ammeline and ammelide. The absolute recovery ranges from 80.23% to 96.52%, and the
relative standard deviation is found to be less than 6%, with low detection limit of 2 ng-mL'l. The UPLC-Q-
TOF-MS method has been established for rapid screening and quantitative analysis of melamine and similar
compounds in puffed food.
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