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(N-dimethylnitrosamine, NDMA)43#7 77k 755K B 30 mL MU T 50 mL AU E0AE H, IAMKEE R 1 pg/mL
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Rapid determination of N-dimethyl nitrosamine in beer by salt-assisted
dispersible liquid-liquid microextraction combined with gas
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for determination of N-dimethylnitrosamine (NDMA) in beer by
salt assisted dispersing liquid-liquid microextraction (SADLLME) combined with gas chromatography-tandem mass
spectrometry (GC-MS/MS). Methods A 30 mL beer was put into a 50 mL centrifuge tube and 50 pL NDMA-d6

methanol solution with concentration of 1 pg/mL and 3 g sodium sulfate was added. After dissolution with manual

vibrating, 600 pL dichloromethane was quickly injected to forming cloudy solution; then after shaking (1 min) and
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centrifugation, the bottom organic phase of sample solution was used for the determination by GC-MS/MS. Results

This method was good linear in the concentration range of 1-100 pg/L, and the correlation coefficient was greater

than 0.998. The recoveries were 97.7%—104.8% and the relative standards deviations were 4.07%—8.46%. The limit

of detection (LOD) was 0.03 pg/L and the limit of quantitation was 0.10 pg/L. The actual sample tests showed that

NDMA was detected in all beer samples but the content was far below the international limited of 5 pg/L, which was

within the safe level. Conclusion This method is simple and fast, low cost, low detection limit and high accuracy,

which can meet the need of detection of NDMA in beer.

KEY WORDS: salt assisted dispersing liquid-liquid microextraction; gas chromatography-tandem mass

spectrometry; N-dimethylnitrosamine; beer
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Table 1

MRM parameters of NDMA and NDMA-d6

N-3F i i PR 7 1 B8] /min

RIS T (m/2)

& (m/2) i AE/eV

NDMA 7.858 74
NDMA-d6 7.853 80

42, 44% 20,5
46, 50* 15,5
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Fig.1 Effect of the same substance concentration salt on the
extraction effect(n=3)
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33 FHEEER
33.1 &M, AERfEER

X HFLURBE R 1~100 pg/L BIATHEVE MR BB RE 0T,
X NDMA 5 NDMA-d6 [0 5] bt v B b g 57 b i 2k,
5 Y=0.934914X-0.024619(Y A Wi i/ b, X Nk L),
r’=0.9985, £tk R Af. ad Xt SL bRt Sk AT M, AEAR 5L
6 0 G AOIRRE AR BURIAL B A 1T, 4 335 3 15 Ms e e
110 £5{5 e EE iRt NDMA K BR A R, K
FR 0.03 pg/L, = BRA 0.10 pg/L.

332 BEAHEEHEE

1E 2.2.2 BSCIRMT, #HT 3 K 8 A A INAR[E
Wese5s, g5k 2, BER 97.7%~104.8%, AHXTHRHE
WZEH 4.07%~8.46%.
3.4 SEBRHESRIET

KT E 4 A4S AR, 455 R EE YL 4 4
b BERESLINGE 2 R, KeN g5 A T 3, g5 R
NELP AR i R 344G HE 5 F NDMA, (B & i de /N T [ PR B
5 ug/L, UiH] NDMA 422 4 KU HE 11K

F2 MGES N-ZRETHERNERESHERE@D=3)

Table 2 Accuracy and precision of N-dimethylnitrosamine in beer (n=3)

WK F/(ng/30 mL) JOARRTZS 1% #/(ng/30 mL) JINARJG 5 & /(ng/30 mL) B /% X R A 22 /%
5 20.4 97.7 5.49
20 155 36.5 104.8 8.46
50 66.5 102.0 4.07
#z3 AERMEEERS N-ZRETHENENER
Table 3 Analytical results of N-dimethylnitrosamine in different brands of beer
i/ (ug/L)
v L - . . .

Fedh 1 FEdh 2 FEah 3 FE il 4

L1 0.34 0.60 0.29 0.32

i 2 0.26 0.24 0.23 0.21

w3 0.14 0.10 0.11 0.11

m i 4 0.29 0.25 0.29 0.31

R traditional beer as the cause of oesophageal squamous cell carcinoma in
4 £

PG FR AN A0 B FHER 25, R BB ), it
T e T 5 I R T L P W 54T SADLLME, SR
X NDMA W30S EMAER, H45H GC-MS/MS Wik
B, mASGE A T NDMA KBTS . i
T EATRE A FR P BRI, iR B AR
i, MEFRER, R W T NDMA R A 2
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