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A survey of fluorescent whitening agents in food contact paper in markets
JIANG Ding-guo, QIU Han-quan, CHEN Li-song, FU Wu-sheng
(China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract; Objective To investigate the content of eleven 4, 4’ -diaminostilbene-2, 2’ -disulfonc acid-based
fluorescent whitening agents ( DSD-FWAs) in food contact paper. Methods The paper samples were collected from the
markets in Fuzhou and Xiamen, and then DSD-FWAs in samples were extracted with the mixed solvent of acetonitrile,
water, and triethylamine (40: 60: 1, V/V), separated on Symmetry C,;, and detected by fluorescence detector ( FLD)
and photo-diode array detector (PDA). Results The percentage of samples DSD-FWAs detected was 41.4% (37/87),
and the total contents of DSD-FWAs were ranged from 0. 20 to 2 027 mg/kg. In four kinds of paper material, the problem
of paper bags and instant noodle paper bowls are larger. All eleven DSD-FWAs were found in some samples, and the
detectable rate and the average content of C. I. 220 was the highest, and was 40. 2% and 75.3 mg/kg respectively. The
detection rate of six DSD-FWAs was greater than 10% . A few DSD-FWAs in one sample can be found simultaneously.

Conclusion The illegal adding of DSD-FWAs in food contact paper is common. So the relevant risk monitoring and

supervision should be strengthened.
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Table 1  Structure information of eleven kinds of commercial DSD-FWAs
B3] Yokt RE S CAS % R R, WRIE R,
FWA 5BM 13863-31-5 —N(CH,)C,H,0H
/N
CL71 16090-02-1 —N 0
TR Y — —NH@
C. 185 12224-06-5 —NHC,H,OH
€. 1.90 3426435 —OCH,
C. 1113 12768-92-2 ——N(OCH,CH,),
SO;Na
C. 124 12224-02-1 —N(C,H,0H),
—NH
U g iz 75
/N
C. L1210 28950-61-0 —N 0
N —NH—QS% Na
€. 1.220 12768-91-1 —N(C,H,0H),
C. 1.264 76482-78-5 —N(C,H,0H), NaO,S
/N
IR R C. 1353 55585-28-9 — N 0 —NH
S
C.1.357 41098-56-0 —N(CH,CH;), 50;Na
1.2 ik ARTR G bR o T TR] R R T I MR BE D 5,00 ~
12,1 FRAEds i nyBe i 500 ng/mlfARiERS,

A% 5 E B FR B 11 A DSD-FWAs #% #E i 24
5.00 mgT 11 32 10 ml FRE@ZE RIS, H 40% L
K T C i) 1k 249 0. 500 mg/ml FR A5 HE T 55
W5 FEH] 40% SR — D R 20. 0 pg/ml
PR FRER AR, 4 °C TR, E—20%

1.2.2  FESHREL

FE AR HU TR EOR S0 0 = G R B <20 Ix,
FRELZT 0.5 g(FEHI 2 1 mg) Bt &) B9AE 2 50 ml
RNM R O A 25 ml A 5 R BUA R,
50 °C KB HEEL 35 min, IRMERERHESE
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15,3 750 r/min B5.0> 5 min, EVEFREZE 50 ml B EIH
W FRABLOAETIA 12 ml BESRREUA ], [A] iR
UL AR SR BRI 10 min, EE PR, SIFH1E =
WA 15, FH 50% (AR RV ORI Y pH {EZ90 8.0,
FH 40% CIE/K SR EZRZE 50 ml, TR A), B2 ml
PERORZE 5 ml B T, A0, 5 ml IE O BERiAg,
FoAYITE 30 s, 2 min MR, 3 FRWER W
TEWE W 2 2.0 ml Eppendorf & .0 8
10 000 t/min .0 5 min B D IE G 20 @ JE A
R, F T = Ao % (HPLC) 43087
1.2.3 faigsi

0 3% A . Symmetry C,q (250 mm x 4.6 mm,
5 wm, £ [E Waters) . Wi sl A A, HEE-/K (5:95,
V/V), % 25 mmol/L TBA, Jl = Z ek pH {18 =
8.0; sl B: ZME-HEE(2:3,V/V) . BBJEVEN AR
FFoh.0~2 min,{%?@ 40% B;2.01 ~ 12 min, H 40%
B %% 30% B;12 ~ 17 min, i1 30% B %% 20% B;
17 ~19 min, /1 20% B [ % 5% B;19. 01 ~23 min, {1
5%B F+ & 40% B ;23 ~25 min, [543 40% B, #FEE
20 wl, #E7 35 °C, Wi 1.0 ml/min, — M5 B2 K
M2 (PDA) ; fif A DSD-FWAs 14 B K W i % Kl
350 nm, ZIEKE AR (FLD) - 3 & I K M350 nm, &
SR 430 nm,
1.2.4 ey
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TR B0, W) VST VR 4 v R BR AL, 7 Lk 22 [
(A8 53, BEEARE S YR 28 ks, 2o
Fe  DSD-FWAs 7 £ 68 1 A th FR B, D) 75 224
ARG TY S ] A AR ML IR RE A, i A
IR Y DSD-FWAs & 8% T 5 kK i R, FF %1%
HEVRAE S B AT

2 R
2.1 4URE SRR TR DSD-FWAs K i) A
AR

FE GB 11680—89 ( £ /it £ %% F R 4K T3 4 #
EY R B A AR AR 1l SO R
GB 9685—2008( & i 725+ LB BHHB s FH 12
ARRIEY P oK FWAs 51 A TR eV as ik & 4 59
L, AR AR R AE 11 FPE UL DSD-FWAs
H,Co L 220 AR 3R AR R, Ol 40. 2% , & BE L5
SEEIE K 75.3 me/kg, T RAE M 1. 87 g/kg, ULA4LEE
i C. 1220 SERLE I Ol R 58 X B R A
b C. 1220 Mg e HIG e RB R e i 40 Tk v
BURTZ  HAY 10 B DSD-FWAs o854 A [ 72 B 1
o, Hod CL85, C.L 113, C. 1353, C. 1210,

C.1.357 .C.1.264 FI C.1.24 B4 R FE 21.8% ~
9.2% Z[8], & A, N U N %, FWA 5BM
C.L90 Al C. L 71 PRI (1. 1% ~3.4% ) ik &
RS B IG5 5 W] — 1 B S AR LA
ZF DSD-FWAs HIG , WIE Sl A S8R0 77 {68 1 4R A5
HYZHRES ARG 3 ~ 8 FPDSD-FWAs , 1% i] fig &
P A A AP ] 5 A 1 4R I in T sl A R
BB EIE R s, Wk 2,
F2 WERNEEMET 11 B DSD-FWAs f7# A 45 5
(L4 FLD #:5E)
Table 2 Determination results of 11 DSD-FWAs in food
contact paper in markets by FLD

DSD-FW As o th KrthEEE  FHE RlR
/% /(mg/kg)  /(mg/kg) /(mg/kg)
C. 1220  40.2(35/87) 0.156~1869 75.3 0. 14
C. 185 20.7(18/87) 0.169 ~269  10.4 0.12
C. 1.113 21.8(19/87) 0.200 ~795 16.6 0.21
C. 1353 18.4(16/87) 0.204 ~40.2 2.50 0.24
C.1.210 18.4(16/87) 0.248 ~269  2.82 0.18
C.1.357 17.2(15/87) 0.272~35.0 1.74 0.20
C.1.264 10.3(9/87) 0.248 ~6.89  0.385 0.23
C. 124 9.2(8/87) 0.322~8.22  0.322 0.16
FWA 5BM  3.4(3/87) 0.457~6.70 0.0882  0.18
CL71 2.3(2/87) 0.580~1.02 0.0184  0.13
C.1.90 1.1(1/87) 5.20 0.0598  0.20

2.2 AFEFZEE S EEM R DSD-FWAs & 1Y
iRl

T IR — 03 B b 228 K 2 %0 DSD-FWAs, iy
TR TGRS JAE O, W B — R S A R Y
%A~ DSD-FWA B & i A7 Ina4eit, Fll 4R
N TR A B 87 M R A R, 36 10 BE S KR
DSD-FWAs , # 1R E ik 41. 4% ;4 2560 543285 4 )
o DSD-FWAs V5 4R 22 S 8K, Hrb & i A e 4%
4% DSD-FWAs V5 4L i 28 B Sk 58 76. 5%
(13/17) K B 2 F0 kG 1 {34 B =, DSD-FWAs &l i
=8 2 027 mg/keg, 77 5 THTACHE K H 2R R 40. 6%
(13/32) fefmi{H N 247 mg/kg, ¥ 8 4CHEAE A AKE
H3h 40.0% (6/15) fHi &5~ 0. 229 mg/ke,
YEARRE fh P DSD-FWAs 1A H R B i, h 17.4%
(4/23) , Hi 60 1. 44 mg/kg, MK 3FN5 5
KT LA B AR AR i T A g [ A O i - 3
ARHE RN AR ) AR A, D3R 3
2.3 PABIAGI S A 25 SR A X L
2.3.1 DSD-FWAs ¥ Hi 1% [

M FLD REBUEH R, 27 DSD-FWAs FYAG R
(0.12 ~0.24 mg/kg) [t PDA #1#5 (1.1 ~2.0 mg/kg)
i — M EEEGL, I FLD VA€ () DSD-FWAs i i
F(41.4% ) Lt PDA JEKG % (26.4% ) = (W3R 3
M4), BRECSHIRE I (76. 5% ) —Fsh , FLD A
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Table 3  Determination results of total DSD-FWAs in food

contact paper in markets by FLD

] far Hh % o 1 SEHIE
/% /(mg/kg) /(mg/kg)

e 76.5(13/17) 1.810 ~2 027 580

7 {5 T 4R 40.6(13/32) 0. 193 ~247 27.7

3 2 40.0(6/15) 0. 156 ~0.229 0.075 8

4LHR 17.4(4/23) 0.451 ~1.44 0. 107

&it 41.4(36/87) 0.156 ~2027 110

T4 MEEMEIEMET DSD-FWAs S ) A 25 21
(L PDA JAUIE)
Table 4  Determination results of total DSD-FWAs in food
contact paper in markets by PDA

] K i 2% o 4 ¥ el SFHE
/% /(mg/kg) /(mg/kg)

1§ 76.5(13/17) 1.38 ~2 126 522

J7 {5 T 4R A 25.0(8/32) 13.10 ~275 30.0

38 AT 0.0(0/15) ND ND

i 8.7(2/23) 0.20 ~0. 853 0.045 8

&it 26.4(23/87) 0.00 ~2 126 113

T ND For Akt
DU FL AR A SR 3 B &8 & F PDA ¥, W1 FLD
T 7 3 AT ) A R 40. 0% , PDA 325 U R
AR
2.3.2 DSD-FWAs A%} EE

Stk — 25 5% bW AR 7 K Y DSD-FWAs & i
(22 5%, KR T PDA ek th BR Ak BE K- 647 T A
Ktk M, 2 W Fh J5 75 07545 1~ DSD-FWA 1Y &
A CHES R4, HAECH—3, 40 C. 1. 220 Mty
TR v =0.9632x +5. 4279, 1% 1 0.996 9, Kt [7]
—FE SRR 20 B, X A B 1Y DSD-
FWAs $JA] JRAGIEA — 32554

HRAE DAL AT 2R W FLD Al 54 T i i
RPUE , BGRB8 % & kil DSD-
FWAs [UE 5, 117 PDA KGN 28 726 A 0 B B8 434 1%
WHABRBYHE A, 6 HFER /LR
TRz I 25 £ D6 A 7 2 [ BRI | A ) 1 P et A )
FrEEE T, o] A A A S B ER T 5

3 g

H T E NN DSD-FWAs R FT 500, FE N
(I T BOR FH AR S AT BRI A REIN H 250
JoT i A, BB R o A e o R SR AT RES I
PelA AR BLE N BEE 6 WU — IR PR ARHE S A 9Ot
Py AT A A R ANET R S 1
% AR DO I BT T 1 A S5 R SR Wk O A
FHARFEAR RIS N T, e [ 4R i B i B X 2 F

AUTU L IR A R AT R R e Uk
B ) SR (430 ~ 1 160 mg/kg) 7 SRR IE A
RIVE RN M B RIS 2L, 5 DR
PR AR LG, AR YRR A 2R FBT BRI 4 R (D 258 8 T
J5 ¥ B SE 6 5 N NS0 5 (B A B0, I8 i R
L XU W D0 4 T T (S ) SR 3RS T
11 Pl WL GG R Fp ORI B & &, R I 2210
5 IRER R AR TR

AR AR BTALRE AL T G R YIS G FT ek
JEFHER S R AR R 4R IR A = 4R O B
I, ST R0 A FE AT R A A (g5 ™ A T A
PO B St TNV VS & VAT E Y L 7 (i walll s pv s
TR AU W, e WA 0 BE | AR AR R AU
IO TR £ AR ARl I fERR TP R
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