7 5 Vol. 7 No. 5
2016 5 Journal of Food Safety and Quality May , 2016

KAhE"

( , 210009)
% = B - - 8 K
, - , g8 3 ( N-
N- N- N- N- N- N-
N- ) 0.5~100.0 pg/L , r
0.99 0.20~0.35 pg/L, 78.1%~95.7% 2.5%~9.8% it
, , 8

KA N- ; ; -

Determination of 8 kinds of N-nitrosamine compoundsin beer by
purge-trap and gas chromatogr aphy-mass spectrometry

ZHU Ming-Hong"

(Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China)

ABSTRACT: Objective To establish a method for the determination of 8 kinds of N-nitrosamine compounds in
beer by gas chromatography and mass spectrometry with purge-trap. Methods Beer samples were separated by
capillary chromatographic column after purge-trap technique, and then determinated by gas chromatography and
mass spectrometry. Internal standard method was used for quantitative analysis. Results Eight kinds of
N-nitrosamine compounds(including N-nitrosodimethylamine (NDMA), N-nitroso-Methyl ethylamine (NMEA),
N-Nitrosodiethylamine (NDEA), N-nitrosodipropylamine (NDPA), Nitrosopyrrolidine (NPYR), Nitrosopiperidine
(NPIP), N-Nitrosodibutylamine (NDBA) and N-nitrosodiphenylamine (NPYL) had good linear relationships in the
ranges of 0.5~100.0 pg/L, coefficients of 8 kinds of N-nitrosamine compounds were greater than 0.99. The limits of
detection were between 0.2~0.35 pg/L, the average recoveries were in the range of 78.1%~95.7%, and the relative
standard deviations were in the range of 2.5%~9.8%. Conclusion The method is simple, fast, sensitive and accurate,
which can be used for the determination of 8 kinds of N-nitrosamine compounds in beer.
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Fig. 1 Selective ion chromatogram of the 8 kinds of
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Tablel Qualitativeand quantitativeion meter of the nitrosamine standard and internal standard
/min mz
N- (NDMA) 3.345 42,75°
N- (NMEA) 3.927 42, 89°
N- (NDEA) 4.551 44,103°
N- (NDPA) 6.398 1317, 113, 70
N- (NPYP) 6.767 100*
N- (NPIP) 6.863 115°
N- (NDBA) 8.347 1597 84, 99
N- (NdPhA) 11.579 1707, 199
4- 5.549 95 174,176
Fz2 SHMTMHERMZLMETERE. @IFAEMELR
Table 2. Linear range, regression equation and limit of detection of 8 kinds of n-nitrosamine
(ng/L) (ng/L)
N- (NDMA) 0.5 100 Y=0.0057X+0.0678 0.9979 0.24
N- (NMEA) 0.5 100 Y =0.0050X+0.0475 0.9981 0.24
N- (NDEA) 0.5 100 Y =0.0134X+0.0651 0.9978 0.24
N- (NDPA) 0.5 100 Y =0.0198X+0.0123 0.9984 0.35
N- (NPYP) 0.5 100 Y =0.0179X+0.0612 0.9989 0.35
N- (NPIP) 0.5 100 Y =0.0103X+0.0231 0.9980 0.35
N- (NDBA) 0.5 100 Y =0.0134X+0.0832 0.9991 0.20
N- (NdPhA) 0.5 100 Y =0.0147X+0.0678 0.9997 0.20
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Table3 Recoveriesof the 8 kinds of n-nitrosaminesin beer sample(n=7)
0.5 pg/L 20.0 pg/L 50.0 ng/L
- RSD (% - RSD (% - RSD (%
X +s, ug/L *) 5 +s,ug/L *) 5 +s, pg/L )
(%) (%) (%)
N- (NDMA)  0.45+0.045 89.1 5.5 20.0£2.92 93.0 5.1 45.0+4.13 93.1 4.7
N- (NMEA)  0.45+0.040 87.0 6.2 19.0£3.47 91.1 5.4 46.0+£3.24 93.8 4.9
N- (NDEA)  0.45+0.036 87.1 5.4 19.1+2.34 91.7 4.3 47.0+4.13 94.0 3.9
N- (NDPA) 0.45+0.050 85.5 9.8 18.7+4.98 88.0 8.4 46.1£3.22 89.2 7.7
N- (NPYP) 0.45+0.078 78.1 8.8 17.3+4.05 88.2 7.2 46.5+4.40 90.5 6.2
N- (NPIP) 0.45+0.052 88.3 8.0 17.8+£3.18 91.7 7.1 47.6£3.11 90.4 6.3
N- (NDBA)  0.45+0.028 88.3 5.9 19.0+£2.10 91.0 4.7 50.5£3.10 95.1 2.5
N- (NdPhA)  0.45+0.029 89.1 6.0 20.4£3.10 92.3 5.1 50.7£2.10 95.7 3.1
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