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Determination of 11 kinds of fluorescent whitening agents in food packaging paper
by microwave-assisted extraction-high performance liquid chromatography with fluorescence detector
ZHOU Liangchun, MA Junhui, ZHANG Xiaofei, WEN Bingyu, LI Shuangqi, YANGTing
[ Chengdu Institute of Product Quality Inspection and Research Co., Ltd., National Center for Packaging Material Quality Inspection and
Testing (Chengdu), Chengdu Institute of Product Quality Supervision and Inspection, Chengdu 610100, China ]

Abstract A method for determining 11 kinds of fluorescent whitening agents in food packaging papers by
microwave-assisted extraction—high performance liquid chromatography (HPLC) with fluorescence detector was developed.
The samples were cut into 0.5 cm x 0.5 cm fragments, which were extracted by microwave with 40% acetonitrile
solution (including 0.6% triethylamine) for 15 min at 80 °C . Qualitative and quantitative analysis wrer performed by high
performance liquid chromatography. The HPLC method was performed on a column of Kromasil 100-5 C; column (250
mm X 4.6 mm, 5 um), and the fluorescence whitening agents were detected by the fluorescence detector at the excitation
wavelength of 362 nm and the emission wavelength of 410 nm. The 11 kinds of fluorescent whitening agents were separated
well. The linear range of 11 kinds of fluorescent whitening agents was 2—150 . g/L, the correlation coefficients were more
than 0.999 6, the detection limits were 0.1-0.2 mg/kg, and the quantificationlimits were 0.3—-0.6 mg / kg. The average
recovery rates ranged from 86.0% to 108.4%, and the relative standard deviations ranged from 0.4% to 4.9% (n=6). The
proposed method is simple. sensitive and efficient.
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1.1 FEZME5EXA
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W2, FEBRCHRBHL (TP ED) ARRAHE]

afizK / #ali K —A4k 2 %5 - Milli-Q Direct 16 %Y,
EER Y/

HL, T AT KF : ME204E—02 8, J&4 4 0.1 mg,
MERERE) — FOR A0 (0 ) AT RA T,

2% DA =X v 3 A T Y i / AE B[ JUPITER A
R, ISR AL AR A FR A A

BRERR BE 1T . pHS—-4C+ B, 73 HER 0] 9% ( 0.001,
0.01,0.1), iRt 20 7 FHRHE A FRA 7]

11 b 2 ' 38 500 A o 05 - o i TR B 34
100 w g/mL, 48 M &% )1 A= YR A BR A AL 454k
G CAS 5 b FEX LRSS A5 HFEEI
1.

R1 U MHEHEEFER

75 %2 sk CAS % LS
| FWA220  C,HN,OSNa,  12768-91-1  10-8FZLC-0001
2 FWA24  CHN.NaO,S,  12224-02-1  10-8FZLC-0001
3 FWA210  C H,N,O,SNa,  28950-61-0  10-8FZLC-0001
4 FWASS  CHuN,NaOS,  12224-06-5  10-8FZLC-0001
5 FWAI3  CuHoN,0,SNa,  12768-92-2  10-8FZLC-0001
6  FWA264  C,H,N.Na0.S,  76482-78-5  10-SFZLC-0001
7 FWA3S3  CyHNpOySNa,  55585-28-9  10-8FZLC-0001
8  FWA357T  CyuHyN,No©O,S,  41098-56-0  10-8FZLC-0001
9  FWASbm  CH,N.OSNa,  13863-31-5  10-8FZLC-0001
10 FWA9  CyH,NNaOS,  3426-43-5  10-8FZLC-0001
11 FWA7l  CHyN.NaOS,  16090-02-1  10-8FZLC-0001
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B AR L T BT,
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it 28 LR R 245 AL B B MR P 38 93 31 o4 2.10.20
40.80.100.150 w g/L 1 RINEAFRUERI
1.3 RAREEEt

@, 3% 4 : Kromasil 100-5 C,q (250 mm x 4.6
mm, 5 pm, Fit# Akzo Nobel 23 7] ) ; A1 : 35 °C; ¥
FEARFR. 20 wL 5 K% BRI KN 362 nm, &
SRR 410 nm s A AHPEE - 2B R (IR
FRH R 3:2),B 25 mmol/L DU T Ak i (&
IRB R 5% M, I = BT A pH
8.0) ; WAV : 1.0 mL/min ; B BEVEIFRF N3
2 JI7n o

R2 BEREER

N . TBARARF T 5 /%
B 1] /min A 5
0 50 50
2 60 40
12 70 30
17 80 20
19 95 5
25 50 50

WA WPE - ZERBUL R 3 ¢ 2), B Jy 25 mmol/L U T AL
B (R R ECN 5% RO, 37 H = 2R PH 5% pH M 8.0 ).
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1—FWA 220 ; 2—FWA 24 ; 3—FWA 210 ; 4—FWAS5 ;
5—FWA 113 ; 6—FWA 264 ; 7—FWA 353 ; 8—FWA 357 ;
9—FWA 5bm ; 10—FWA 90 ; 11—FWA 71
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1—FWA 220 ; 2—FWA24 ; 3—FWA210 ; 4—FWAS8S ;
5—FWA 113 ; 6—FWA 264 ; 7—FWA 353 ; 8—FWA357 ;
9—FWA 5bm ; 10—FWA 90 ; 11—FWA 71
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L 6 AT, A HUET ] 15 min B, 2% Fhak
A USRI R B8 R KOF-(80% LA 1), %
WA AR S AT, NSRRI ORI B, DR e 3 A
HAsta) & 15 min.

223 FEWERE

Ay SR AU H 60,7080 Fl 90°C , %54
UL B X A5 R s U ORI 52 m . 421/ 1.4.2
RS AR B b [ il B i A TR BRI , 3
SO LR PRI Il 25 R A 7 B
100
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HEGRE / C
—a—FWA 220; ——FWA 24; —— FWA 210; — FWA 85;
—«FWA 113; ——FWA 264; ——FWA 353; —=— FWA 357;
—FWA 5bm; —e—FWA 90; —— FWA 71

7 RIRAEER R 11 6 A EIR
FPE 7 TN, B 2 AR BGLE ( TH f57 , £5 Rl e

1300 A IS ez 4 o8, M 2R O hy 80 CHT, 4%
PR3 P17 R R T 80% , Wt 4k 2 5 vl
RS R AN . PRI BE R BGR N 80 C.o
23 ZMTLE MBX AT EEERAEZR

FERE 1.4.0 J5yRBeml 11 Fhoe s 50 o mvk i
Y143 50°4 2.10.20.40.80.100.150 wg/L 1Y ZR5E
BARER WL FE 1.3 50 R ilE . DA R Etis A
TR R R A A AR R (X ) | 8 i 0 0 T Rk A A A
(Y), bRt 2, TG R T 8 XA R B

FHZS FURESL IR 09 073, 43 3 LA 3 A4 M LE A
10 157475 W LU XTI P8 o 7 Y5 VR0 I A 4 Ry 45 e
3 R0 B A Hh BRI E PR

11 Fhae 3G 1 R0 00 B f vk FE AV Rl ek
T ZRMEAHOC R B K IR AE B BR S F 3, ik
3 A[HD, 11 Fha8GHE (FITE 2~ 150 wg/L B ik
FEVE N, et AH ¢ REIIAR/NT 0.999 6, F B
PECR BAF, i RN EOR . SRR 0.25 g
FARFUN 25 mL Bf, BE 5L 11 FP 261G R0 0
RN 0.1~0.2 mg/kg, E#FRY 0.3~0.6 mg/kg.

F3 N MISLEARIRERELECE LEAEAXRY R HRIIEER

&y it /(g L) e B3 KB /(mg - kg™ FEAERR /(mg - kg
FWA 220 2~150 Y=6 939.0X-5 248.2 0.999 9 0.1 0.3
FWA 24 2~150 Y=5293.1X-3 711.9 0.999 9 0.1 0.3
FWA 210 2~150 ¥=6232.7X-2921.9 0.999 9 0.1 0.3
FWA 85 2~150 Y=3 860.2X-2 380.0 0.999 9 0.2 0.6
FWA 113 2~150 Y=3383.9X-2 798.3 0.999 9 0.2 0.6
FWA 264 2~150 Y=6 586.5X-7 684.1 0.999 6 0.2 0.6
FWA 353 2~150 Y=7691.3X-8 711.1 0.999 6 0.2 0.6
FWA 357 2~150 Y=5047.6X-6 056.7 0.999 6 0.2 0.6
FWA 5bm 2~150 Y=8 281.1X-7 429.9 0.999 9 0.1 0.3
FWA 90 2~150 Y=7 066.8X-6 209.9 0.999 9 0.1 0.3
FWA 71 2~150 Y=71713.1X-3 613.1 0.999 9 0.1 0.3

2.4 ARl ety E IR R

K FH 1) B A i H I A s vV A 2R A
TbR NSRS . BERE A H 228 750 Y £ i 2%
fil FH AR AE R B L 43 S0 2.0.,20.0 F1100.0

/LA T 3 SR B TR 11 BRI
TRA R, B IR A AT E 6 U, 11 Ff
GG TIN5 1 Il AT 3R RN S 45 R 1 AR X A
TMZEH T 4.

R4 REKAEE IR R( =6 )

WINPT SN 2.0 pg/L

IR R 20.0 g/l

IRINBTE R 100.0 pg/L

A
il MEM (pg- LY [EFE /%  RSD/%  MEM (pg- L) BEICR /% RSD%  EM (pg- LY BEICR /% RSD/%
FWA 220 1.83 91.5 49 20.70 103.5 23 97.69 97.7 12
FWA 24 1.76 88.0 2.9 18.57 92.8 2.4 97.64 97.6 0.6
FWA 210 1.91 95.5 24 18.19 91.0 2.7 97.67 97.7 0.7
FWA 85 1.88 94.0 3.1 19.25 96.2 2.0 97.45 97.4 0.7
FWA 113 1.89 94.5 3.4 18.60 93.0 1.6 96.00 96.0 0.4
FWA 264 1.82 91.0 2.7 17.99 90.0 1.1 96.59 96.6 0.6
FWA 353 1.84 92.0 26 18.73 93.6 2.3 96.65 96.6 1.1
FWA 357 1.97 98.5 43 21.69 108.4 3.9 99.49 99.5 0.8
FWA 5bm 1.81 90.5 4.0 18.44 922 2.1 97.69 97.7 0.7
FWA 90 1.72 86.0 32 19.24 96.2 1.3 104.37 104.4 14
FWA 71 2.05 102.5 34 19.20 96.0 2.1 97.92 97.9 0.7
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