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Table 1 Determination data of retention time and accurate mass number of 7 HAAs
A AR R 2R R BignTE T JR & /) JE /ppm T&F

Norharman 169.076 169.076 0 115.0548,142.0655
Harman 183.0917 183.0921 2.18 115.0548,168.0686
Trp—P-2 198.1026 198.103 2.02 154.0655,181.0764
MeAaC 198.1026 198.103 2.02 181.0764,154.0655
Trp—P-1 212.1182 212.1187 2.36 195.0923,168.0813
AaC 184.0869 184.0874 2.72 140.0499,167.0608
Phe—p-1 171.0917 171.0919 1.17 154.0654,145.0651
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Fig.2 Mass spectrogram of 7 nonpolar HAAs
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JH PP T A o i A5 TS MR B2 R OB R 0.05,
0.5,1.0,2.0,5.0,10,20,50,100 pg/L & & 5 i
TAEW, B BT Wk B 2 3 0K, DA S 2% SCHik(17]
(7 AT 2 B, A5 BN 103 5 A K s PR A
HIR, 12 2 i, Trp—P-2 1 Phe-p-1 7£ 0.5~
100 pg/L Jiz &2 ¥ B2 78 Bl N, AaC 7E 0.1~50 pg/L

i EEYE I, HAR 5 R 2R IR AE 0.1~100 e/
L 3T H v B L, B B R DG & LA G
RBr A AE 0.996~0.9997 Z [0] , 7 ¥k A i BR
JEAE 0.02~0.15 pg/kg Z [8], 0 J7 ¥ i & BR 7E
0.05~0.5 wefkg Z 0], A G L AR O vk B R A9
LR OC RN = ) R
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Table 2 Related detection data of 7 HAAs

A 2 B B &M B /g L = )2 A2 R? #r R /ug ket R F R /ug-ke!

Norharman 0.1~100 ¥=0.035199+0.77117x 0.9991 0.02 0.05
Harman 0.1~100 ¥=0.011647+0.48766x 0.9995 0.03 0.1
Trp—P-2 0.5~100 ¥=—0.026392+0.11195x 0.9978 0.15 0.5
MeAaC 0.1~100 y=—-0.16260+1.0368x 0.996 0.03 0.1
Trp—-P-1 0.1~100 y=-0.12495+0.78829x 0.9977 0.03 0.1

AaC 0.1~50 y=0.18077+1.11912x 0.996 0.03 0.1

Phe—p-1 0.5~100 y=0.00081708+0.21010x 0.9997 0.15 0.5
WAJIRA 3 RO OB RE I RE S, UEATINAR  ZRERBE A0 TSR TE 71.3%~111.5% 2 18], H P %

M S, LOQ WA f5 4k 1,2 #1110, X 3
AW INAFEHEAT 6 WA TS (n=6) , BEHCH ] 7%
MK E SRS 5 d(n=5) , Sk &, H i
FIORG 2 BE A 45 S An e 3 B, nf LA 7 Rtk

JE RSD (n=6)71F 2.2%~6.8%=1f] , H [H] 4% %% & RSD
(n=5)TE 2.9%~5.8% 2 [a] , 3¢ B A J5 1 i [ R Al
1% B

R3 ZAMEMNOKE BAMBEEFERE

Table 3 Recoveries, intra—day precision and inter—day precision of HAAs

7% 3R e AR R E g - kg K E (B WA E )% EDK (B S ) %
Norharman 0.1,0.2,1.0 98.4(4.3),110.4(2.2),105.6(4.5) 107.1(4.3)
Harman 0.1,0.2,1.0 81.4(6.3),111.5(5.2),104.8(3.7) 102.2(5.6)
Trp—P-2 0.5,1.0,5.0 89.1(4.8),76.5(4.6),85.2(3.1) 85.7(3.5)
MeAaC 0.1,0.2,1.0 71.3(5.7),77.9(6.8),81.2(3.9) 80.1(3.5)
Trp-P-1 0.1,0.2,1.0 90.7(4.0),81.5(3.6),83.9(5.5) 87.5(2.9)
AaC 0.1,0.2,1.0 82.3(2.9),103.2(3.4),88.8(4.7) 89.0(5.8)
Phe—p-1 0.5,1.0,5.0 103.0(5.5),107.9(2.9),105.3(3.2) 104.1(5.1)
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Determination of 7 Nonpolar Heterocyclic Aromatic Amines in Cantonese Roast Goose
by HPLC-Q-Orbitrap-HRMS

Dong Hao', Huang Junyuan', He Yuntong', Xian Yanping’, Bai Weidong', Zeng Xiaofang"

(’Key Laboratory of Green Processing and Intelligent Manufacturing of Lingnan Specialty Food, Ministry of Agriculture
and Rural Affairs, Academy of Contemporary Agricultural Engineering Innovations, Guangdong Provincial Key Laboratory
of Lingnan Specidlty Food Science and Technology, College of Light Industry and Food Sciences, Zhongkai University of

Agriculture and Engineering, Guangzhou 510225
*Food Safety Early Warning R&D Center, Guangzhou Quality Supervision and Testing Institute , Guangzhou 510447)

Abstract It is of significance to detect and monitor the heterocyclic aromatic amines (HAAs) contents in Cantonese
roast goose because they are very easy to be formed in the high—temperature processing. In order to develop a method
on the basis of high—performance liquid chromatography coupled to quadrupole orbitrap high—resolution mass spectrometry
(HPLC-Q-Orbitrap HRMS) for the determination of 7 HAAs in Cantonese roast goose, one of the traditional Chinese
food, samples were homogenized with NaOH-acetonitrile solution, which could achieve saponification hydrolysis of oil in

the samples and extraction of target HAAs. The extraction solution was purified by Strata™-X-C solid phase extraction
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cartridge,, separated on a C18 column by gradient elution with mobile phase consisting of acetonitrile and 1 mmol/L. am-
monium acetate containing 0.05% formic acid, detected by electrospray positive ion, full scan and data—dependent scan
modes. Retention time, accuracy of primary ion mass in combination with matching of secondary fragments to the library
was used for qualitative analysis, and the internal standard method combined with the peak area of primary ion was used
for quantitative analysis of HAAs. Results showed that the mass accuracy of the target HAAs was less than 3x107°, with
good linearity in the range of 0.100-100 pg/L., and the correlation coefficients were greater than 0.997. The limits of de-
tection and limits of quantification were 0.02-0.15 pg/kg and 0.05-0.5 pg/kg, respectively. Recoveries of 7 HAAs were
good at three spiked concentrations. The established HPLC-Q-Orbitrap HRMS method has high sensitivity, accurate and
reliable results, and can be applied to detecting nonpolar HAAs in Cantonese roast goose.

Keywords heterocyclic aromatic amines; liquid chromatography; high resolution mass spectrometry; Cantonese roast
goose



