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Determination of fluorescent whitening agent residues in PE materials for
food packaging by liquid chromatography tandem mass spectrometry
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2. Technology Center of Fuzhou Customs, Fuzhou 350001, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of fluorescent whitening agent
WS, PF, OB, EBF, EGM, KCB, KSN, OB-1 in PE materials for food packaging. Methods The simultaneous
determination of 8 fluorescent brighteners in PE materials for food packaging was established by liquid
chromatography tandem mass spectrometry. The fluorescent whitening agents in food packaging plastic materials
were extracted by tetrahydrofuran and N, N- two methylformamide, then was separated on a discovery C;g (150 mmx
4.6 mm, 5 um) column with acetonitrile and 5 mmol/L ammonium acetate formic acid as mobile phase for gradient
elution, detected by liquid chromatography-tandem mass spectrometry (LC-MS/MS) electrospray ionization source,
positive ion multiple reaction monitoring mode, and quantified by external method. Results The detection limits of

8 fluorescent whitening agents in food packaging PE materials established in this paper were all 0.01 mg/kg. The
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correlation coefficient was greater than 0.995 in the concentration range of 0.01-6.25 mg/L, and the linear

relationship was good. The recovery rate was 70.8%—-99.6% in the concentration levels of 0.05, 0.25 and 1.25 mg/kg,

and the relative standard deviation was 1.56%-9.66%. Conclusion The method has the advantages of good

purification effect, high sensitivity, fast and simple, and can be applied to the determination of fluorescent whitening

agent residues in PE materials for food packaging.

KEY WORDS: fluorescent brightener; liquid chromatography tandem mass spectrometry; food packaging materials;

PE plastic; high-throughput detection
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Table 1 Wash process of liquid chromatograph
5 6] /min 5 mmol/L ZEREETEW/%  0.1%LFRLNEI%

0 42 58

0.50 42 58

2.50 2 98
15.00 2 98
15.01 42 58
16.00 42 58

234 Juikdtt

B UR: ESTIR, IEE TR, T MRM;
BT EREE TR LR R RE R . R
HRLEILE 2.

ZARE
Mg IR, RS 2.3 AR AR Ay
%, = AR

24

3 ERES
3.1 FIAIESEMIGLAL

AGRIEXT L T =R bE . IR PUARKIELL K DMF

JURMRBGR A M %8 PE FESh TP 2638 Pl 3R Bk
e TEAAIR) AR B AT (40 °CHR IR AR 20 min, #8752 HL
10 min, RFIHE 20 mL), PUEEIEF DMF %6 & fu sk
PE b a3 m 700 0 I e SO A X s, AN E
PRI IR R A BIAR . 4R S SR D Sk, AL
A4 DU SRR AL NON- 3L 2R 1 1R AR A 3R BGRH,
AR ERICERE T, 8 Rt (R REAS B BT i 42
BUSCR, S5RnE 1 PR

LR SR L

AWFFER A ESI EBS S B TR . IE 7B FHEA,
TEAR R T (B R4 10 mg/L), XF Bk 8 Fhuetis
1300 B0 % 2 R AT Ak . XF B T [M-H]- . [M+H]+ .
[M+NH4]+, [M+Na]+ 4 Fl g FAEE (5500, 4588
7R, 8 T R [MAH] B Fom AR, HERRE . &
e 3 700 0 5 M B 8 X ORI 1 o S R 3R
2. FHN, XEET LC-MS/MS # A HLAR i shAl B B
BRI BEROR, SRR, H VR A ML sh AR,
8 PG 1Y o W SR Ay B AR B 22, ALAETEHIE
G 2); T CEVEN A ML S AR, AT LA (i o8
RN T, HISEEA(F 3). B8 T AR &
PR, FE2R 1 TR IR0 BE 251 T Ar B8R B i, FLAS S A0
8 P e Y TIC A T3 i | LA 3,

3.2

F2 SMTAEBEFINRIESH

Table 2 Mass spectrometry parameters of 8 kinds of fluorescent whitening agents

HArb &Y £ 8% BFR miz EN /L ENAVOY A e RV Tl A5 Yt R T /e V
‘ 232.1/188.1% 53 36 3
I IR WS
232.1/160.1 53 44 3
291.1/77.1* 58 73 3
LI 7 PR
291.1/107.1 58 37 3
. 431.1/415.1* 86 54 5
RGEHE 57 OB
431.1/134.1 86 62 5
319.1/226.1% 75 41 3
PEEHE 17 EBF
319.1/200.1 75 50 3
390.1/165.1%* 83 62 8
et M1 EGM
390.1/208.1 83 49 8
o 363.1/270.1* 68 45 3
PIHE 7 KCB
363.1/244.1 68 51 3
‘ 429.1/221.1% 95 50 3
PEEHE 15 KSN
429.1/207.1 95 50 3
415.1/207.1%* 85 48 5
PHEHE 17 OB-1
415.1/321.1 85 53 5

T *FoR B .
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Fig.1 Comparison of recovery rate of pretreatment with different extraction reagents(n=6)
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Fig.2 Spectrogram of fluorescent brightener with methanol as organic phase
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Fig.3 Total ion flow separation chromatogram of 8 fluorescent whitening agent standards

o(’ﬂ [eReRceRd] [eX e oy ed
A NUNUNUNNUNNNNNNNNNNNNN NN\

¥
l—=




4748 £ dh % 4 R 1 0 5§11 %
3.3 FIiERIS M SE AN R 34 FHHENERENBEE

HERIC W M 0.01, 0.05, 0.25, 1.25, 6.25 mg/L [ HERFR IR & 9 ek (1 A B M £ Al 685 PE 9RHEE
8 FhIEHE A RIFR R I, $R I 2.3 Tk A kAT I dt, JHRAS IR U B AR E TR, FR I 2.3 LR T
s 8 RS RO A R . MSE R A, KR Jre ISR S0, THART 35 NSRRI R bR v R 22, 2551 00
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3 SHTREAFIMLMERITSE. HXEH. LOD & LOQ

Table 3 Linear regression equations, relative modulars, detection limits and quantification limits of 8 kinds of

fluorescent whitening agents

AR/ EAN LA ]y A r LOD/(mg/kg) LOQ/(mg/kg)
DI R WS Y=2.11x10°X+1.46x10° 0.9982 0.0028 0.0093
P 15 PR Y=5.22x10°X+3.95%10° 0.9991 0.0023 0.0077
I ) OB Y=2.51x10"X+1.55x10° 0.9956 0.0029 0.0097
YI6HE 1157 EBF Y=4.66x10*X+1.26x10* 0.9979 0.0021 0.0070
PR 13 EGM Y=3.06x10°X-2.44x10° 0.9951 0.0021 0.0070
P 17 KCB Y=1.06x10"X+2.47x10° 0.9972 0.0030 0.0099
P 17 KSN Y=2.03x10°X+1.14x10* 0.9998 0.0029 0.0097
I 57 OB-1 Y=3.37x10*X+1.07x10° 0.9991 0.0025 0.0083
F4 S MTELMATMEIKEMIBEZEEN=6)
Table 4 Recoveries and precisions of 8 kinds of fluorescent whitening agents (N=6)
LB NI/ (mg/kg) R /% SEXERCR/ % AR ER 22 /%

0.05 89.5 957  91.8 76.0 81.3 93.8 88.0 8.78
PEHG 157 WS 0.25 74.8 732 79.6 83.8 75.8 73.6 76.8 5.37
1.25 88.6 85.7  86.7 76.7 923 98.5 88.1 8.25
0.05 76.0 850  99.6 87.2 79.7 81.9 84.9 9.66

G 5% PF 0.25 86.0 714 846 88.0 73.0 74.4 79.6 9.31
1.25 77.6 88.0  85.6 79.6 80.2 92.1 83.9 6.72
0.05 734 845 796 94.5 82.7 83.5 83.0 8.32
JSEHE 157 OB 0.25 82.3 87.9 835 84.5 92.5 82.8 85.6 4.59
1.25 824 945 886 87.3 87.5 91.6 88.7 4.65

0.05 94.5 845  99.1 82.4 83.5 79.6 87.3 8.83
PG 157 EBF 0.25 83.5 81.5  79.6 82.3 84.5 82.8 82.4 2.06
1.25 87.3 81.6 824 87.5 88.6 91.6 86.5 4.41
0.05 79.7 713 812 78.1 76.9 74.3 76.9 4.72
FHE 57 EGM 0.25 84.0 82.8  80.4 85.2 73.6 76.2 80.4 572
1.25 73.5 714 71.8 72.5 73.4 77.6 73.4 3.05
0.05 76.8 82.1 963 77.9 94.3 87.4 85.8 9.64
PG 17 KCB 0.25 83.2 845 863 77.4 89.9 81.2 83.8 5.12
1.25 87.8 81.6 824 89.6 80.4 83.6 84.2 434
0.05 83.9 741 771 75.1 76.8 88.1 79.2 7.02
YEIEHE 57 KSN 0.25 86.6 754 70.8 79.0 82.8 72.4 77.8 7.87
1.25 729 745 750 72.9 73.2 71.9 73.4 1.56
0.05 94.1 82.4 779 98.2 94.4 94.2 90.2 8.94
P 57 OB-1 0.25 83.2 945  89.8 86.3 77.4 84.5 86.0 6.80
1.25 934 896  85.6 87.8 83.6 82.4 87.1 4.68
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