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Analysis of fluorescent whitening agents in food packaging papers by fluoremetric method
JIANG Ding-guo, CHEN Li-song, WEN Xiao-long, FU Wu-sheng
(China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective To develop a fluoremetric method for rapid screening of fluorescent whitening agents ( FWAs) in

food packaging paper. Methods

Samples were extracted by ethanol-water (1:4, V/V) for three times, and the extracts

were detected by fluorescence spectrophotometer with the excitation wavelength at 350 nm and the emission wavelength at
C. 1. 220 had a good relativity (r=10.999 7)
within the range of 12. 5 — 400 ng/ml and the limit of quantification (LOQ) of this method was 1.2 pg/g. Mean recoveries
were 84.4% -90.9% at three added levels (1.5, 2.5 and 6.0 pg/g). Conclusion

430 nm. C.1.220 was used as the standard for quantification. Results

This method was fast, simple,

reliable and could be applied for screening of FWAs in food packaging papers.

Key words: Fluorescent whitening agents; bistriazinylaminostilbene ; fluoremetric method; food packaging paper; food safety
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Figure 1  The structural formula of DSD-FW As
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Table 2 The background fluorescent values and the

purification methods of some solvents
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Figure 2 Comparison of the excitation spectrums and emission spectrums for three DSD-FW As

EREAT THTSERHE 2 , D AR 7 35 9 5L AR R K F-

WE TR (n=6) PRAET S #0940 R AR R 3 e

AR SO 55 B AR S A4 9 SR R I A 2 G A I

Table 4 Recoveries and RSD of C. 1.220 spiked in instant N y e A .
o P FRJEN AR B 5 73016 5 E G DN Ty v T A5 bR e, R
noodle box
2 > E1 £ 3k o] th 2 =
- — — T T AR TR A R A R R SO R R R Y
MERKT Ok SMER EYeE PR RSD s & H ©
o e s g
/(ng/g) SR /(pg/e) /% WR/D /% ) 9 I 5 S
185 5.63 93.8
174 5.29 88. 1
% s
177 5.38 89.7 5% 30Kk
6.0 179 s.44 o997 09 210 D1 SRELA WA, e, 45 i 4R 90 6 0 11 0 190 25 44 4 0 %
181 5.50 91.7 HEm R [J]. RHE4L,2007,29(3) :12-15.
180 5.47 91.2 [ 2] WANG B,SHANG J,LIU X, et al. Enhanced effect of fluorescent
76.9 2.31 92.3 whitening agent on peroral infection for recombinant baculovirus in
73.2 2.19 87.8 the host Bombyx mori L[ J]. Curr Microbiol ,2007 ,54(1) :5-8.
25 77.2 2.32 92.7 38 2 3 95 [ 3] Jung H,Seok S H,HAN ] H,et al. Effect of fluorescent whitening
70. 6 2.11 84.6 agent on the transcription of cell damage-related genes in
71.9 2.15 86.2 v i .
zebrafish embryos[ J].J Appl Toxicol ,2012,32(9) :654-661.
71.5 2.14 85.7 N )
s Y L4 [4] AR ANRILAETA . GB 11680—1989 £ fh 43 5 HI JH 4%
42'2 1'24 %29 TAbRELS]. AL aT . b E AR H R, 1989.
441 1.30 36. 8 [5] e NRIAET AT GB 9685—2008 1 it 77 f {2 b1}
15 46,5 137 o1g7 44 32 FHA IR0 B 1A= A5 M [ S T b 50 < o 6 M 1 AR, 2008,
43.1 1.27 84.7 [ 6] FDA. Inventory of effective food contact substance ( FCS)
40. 3 1.18 79.0 notifications[ EB/OL]. [2013-08-06 ] . http://www. accessdata.
fda. gov/scripts/fen/fenDetailNavigation. c¢fm? rpt = fesListing&id
=889.
3 NG

[7] rhfe ARSEFAIE TAE. GB 5009. 78—2003 £ 5 415 i J5 4%

BAFRAESAT 7S], db gt b E AR AR 4L ,2003.



A TR A
CHINESE JOURNAL OF FOOD HYGIENE

2014 4E55 26 55 1 #

[8]

[9]

[10]

[11]

[12]

[13]

CAO Y, Griffith J F, Weisberg S B, et al. Evaluation of optical
brightener photodecay characteristics for detection of human fecal
contamination[ J]. Water Res,2009,43(8) :2273-2279.

Lee J Y,Youn H J,Lee H L. Fundamental study for quantitative
analysis of the fluorescent whitening agent (FWA) content of paper
and process water[ J]. Bio Resources ,2011,7(1) :315-326.

B, KR TR AC, A5 90 43 D't 0t BE W e A= 3% T 4R 4
R SSE PR T A E I, 2009 ,35(4) (6871,
WAL A X B AE. SO AN VBL Y 26 6 3% Ko
JrEREgE (1] AL2EBE5E 5 571 ,2010,22:1210-1213.

Delos Santos M, Nerin C, Domeno C, et al. The analysis of
fluorescent whitening agents using reversed-phase HPLC and mass
spectrometry [ J].Le Ge N Am,2004,22.550-561.

CHEN H C,WANG S P,DING W H. Determination of fluorescent

BB KL FEk
T 2 B~ A 2 0P i IROOIG T 5 0 E % B B 3

(LT AAFERARTAEFRERGREIAER A2 FRARFELELRE,) K ] M

[14]

[16]

whitening agents in environmental waters by solid-phase
extraction and ion pair liquid chromatography-tandem mass
spectrometry [ J].J Chromatogr A ,2006,1102(1) :135-142.
SHU W C, DING W H. Determination of fluorescent whitening
agents in laundry detergents and surface waters by solid-phase
extraction and ion-pair high-performance liquid chromatography
[J].J Chromatogr A,2005,1088(1) ; 218-223.

CHEN H C,DING W H. Hot-water and solid-phase extraction of
fluorescent whitening agents in paper materials and infant clothes
followed by unequivocal determination with ion-pair chromato-
graphy-tandem mass spectrometry [ J]. ] Chromatogr A, 2006,
1108(2) :202-207.

B, TR SRS R 3 06 0 BE 1 R K i TR A S e S
FEM R R [T]. BR5E 04 3 5 5K ,2007,19 (4) :56-57.

Fugk, FEE RAS,FTRAT, EHE TU

510310;

2B RFET S, T B RE 050019)

i E.8w

FRCr(I) g%,

KRk B ER-B B RF B K R (CPE-GFAAS) Ml T 404 B &, A%
B, TritonX-100 % & & & M A ,8-7 Mok ok (8-HQ) 4 & & ), # 25 pH A= Triton X-100 &5 A & |8 & 4= 0 19 & 2 ik &

WAL E4A Cr(ID) 7 Hd C(VD)#&E, SR RAEREFERSMHAH pH=9,1.0 ml

vh GFAAS % # o F

3% Triton X-100, 7K % 95 C ,20 min, 7 k4 HIEH 0.2 pg/L, 4% RSD % 4. 1% , A7 = 0 % 12 88% ~98% %
B, & AFEFHE RERE CEMHZHREEET,

KW ok B 4 BASMN; BEYRTFARKLE,R; TLE

b E 42 .R155.3;0614.61;065 NHERFRER A X E YRS :1004-8456(2014)01-0054-04

Cloud point extraction combined with graphite furnace atomic absorption spectrometry
for chromium speciation determination
WANG Xiao-bo, LI Jian-guo, ZHAO Chun-xiang, CHANG Feng-qi, CUI Yun-shi, HE Kai-shu
( Department of nutrition and food hygiene, School of Public Health, Guang Dong Pharmacy University

Guangdong Key Laboratory of Molecular Epidemiology, Guangdong Guangzhou 510310, China)

Abstract; Objective To developea method for the separation and determination of chromium by the cloud point

extraction-graphite furnace atomic absorption spectrometry ( CPE-GFAAS). Methods Using Triton X-100 as surfactant
and 8-hydroxyquinoline (8-HQ) as complexing agent, the cloud point extraction rate of the trivalent chromium with
graphite furnace atomic absorption spectrometry ( GFAAS) was optimized bypH, Triton X-100 dosage, temperature, time
and other majorfactors. The content of Cr ( VI) was determined by total chromium and Cr (Il ). Results The optimum
cloud point extraction condition was pH =9, 1. 0ml 3% Triton X-100, equilibrium temperature 95 °C , equilibrium time 20
min. Under this optimum condition, the limit of detection was 0.2 wg/L and relative RSD was 4.1% . The spiked
Conclusion

recoveries were above 88% — 98% . This method has the advantages of low pollution, convenience,

accuracy, high sensitivity and high precision.
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