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Optimization for determination of azodicarbonamide in flour by high performance liquid chromatography

SONG Shu-feng, WANG Dan, LIU Qing, YANG Jie, FANG Cong-rong, LU Jie, ZHAO Yun-feng
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National
Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective To establish a method of high performance liquid chromatography (HPLC) for the determination
(ADA) of azodicarbonamide in flour. Methods Samples were extracted with acetone, then centrifuged and concentrated,
the residue was dissolved with water. The injection was separated by cyano column and detected by photo-diode array.
Results The method showed a good linearity in the range of 2-40 pwg/ml (r=0.999 8). The recoveries of ADA from flour
spiked at three levels were in the range of 74% -118% with the relative standard deviations less than 5% . The limit of
quantification (LOQ) was 3 mg/kg. Conclusion This method could be used for screening and quantification of ADA in
flour for its strong specificity and simple preparation.

Key words: Flour; azodicarbonamide; high performance liquid chromatography; determination; flour treatment agents;

food additives; food safety

1 %0 Y19 e (azodicarbonamide, ADA) Sy JHE HI L AEAEAN/K 5 7T A5 180 A5 35 F 5T b 22 5 R 1Y 3 56 i

A TR, 76 K FR 2 80CF MLE R L AN, 7
T H LA (DMSO) H A, k180 C UL Ay
et ARE WRT,ADA H B 5O & A AE

Wi HH5:2014-07-14

E4TR:IB“AERNMISEREETFNREEURE TR/
(2012CB720804)

EEEN:-RE% F SAAR AT @A RS
A E-mail ; songsf@ cfsa. net. cn

BIEE :R=% F HAR AFZ@ALRNFAE

E-mail ; zhaoyf@ cfsa. net. cn

(-SH) f Fil , (i B3 4k Sy — i e (-S-S-) , M T 35 30 34t
WAEEMERN . ErE Rk R4 (CAC) 3£
g R w AR B VS X Y SR ADA fE R
T # Ab B il & o 45 mg/kg, T GB 2760—
2011 £ S AN Am i) B E ADA VR Ky T B Ak
PR o B 45 me/kg™ . A BE S B
AN TR Y ADA 5K B fi S 7 B b 4 g
I TR, HE— 25 0 A Ak BE P R K IR (SEM) .
SEM J2& —Ffr 5 fif§ J W 0Rg 255 245 40 -k el 0 AR A il 7
— i EY, BA SR MEUEEN, Kt ADA



TR v 220 T T V2 ) 88 28R AH € 3 0 52 ik M I —— R A3 e, 45

—449—

i B2 pEn e 1o, e [ A4 T AT TR
e ADA I 7 vk N5 M A 7R
SCHk R GE T, AT OR R RO AR 3 ik
(HPLC) #EAT ADA Y E , (HLA7 A5 FE i 42 BUR A 2%
P T T A o T VR0 ) X ARG ) 5 2R A 1 5 e 4
IR, R, A SCAE 3§18 U7 3k 1) il 1, X 3¢
R4 8 B A ADA B JORT (4 3% 1 2E AT 2k — 2 Ak
FIEGAE , $2 1 T 38 & T 52 Pr M B R A 7 05

1 #RE5FE
L1 F2Ae 550

o ST € % ASC (BRI A B A T S5 [
Waters) .BDS HYPERSIL Cyano & %4 (4. 6 mm x
250 mm,4. 6 um, 3% [E Thermo Scientific) |8 7 i 5
VAN L = A R B ML IR TR A A R AN (SE
Organomation ) ,

T 550 9 280 F R A %o REURE i (% i 99. 6%, T
BRI, I R A Al
1.2 Jrik
1.2.1  FEfAb

HERRPREURE Sh 1 ¢ (OKS# 2 0.001 g) , & 15 ml
B0, A 10 ml YR, 35 e TR 5 5, B R 4R
15 min, & 5 min B HRIE — K, BAERHES
i ,9 000 r/min B0 15 min, |7 Wk 28 T L 8 B 3t
JELHCS ml BT 40 C T ASRWA R T, MA
1 ml K& H,100 CAKEEEA 5 min, B 25, HALIE
FE Ao U, R Ol R T A v ASCURRE € T ASC E
1.2.2 ik

3 k% % F§ BDS HYPERSIL Cyano (4.6 mm x
250 mm,4. 6 pm) ,H:E K 30 °C . FEhA R H EE-K
(15:85,V/V) i 0.8 ml/min, # W % & 245 nm,
AR 20 pl,

2 BRESH
2.1 Jrfife
2.1 1 S AE KO s A Y R

A8 0 P T Jle A 1 5, AR08 i B AR A R
BA, RIS SR FH 4 7K A A 3t 30 AR A J2 7 18] 5 I )
W MRS B T RO 3 AN BB DR B 0 9 B PR TR
M EAEE P53 BT E) BEH Amide 835 4F i, £ B 1
WA Bt (H U A 45 2% o 7R R AL 4E BDS HYPERSIL
Cyano | ,ADA {R£ B [E] Ny 4.5 min 245, H g AL
BEXTFR, LI 1, Zg T HmE-/K (15:85,V/V) KA K&
FBE-20 mmol 2 % (15: 85, V/V) VE A ¥t 8l #H &%
G BEREY] BT ADA JUTP 2t T2 vh R Y
TLBNAH pH (B, ADA U4 AU 7w 17 249 35 A7 B Sl T3

B PR K (15285, V/V) AN TS AR, B ml 4 G
@ AE T A5

0.040 5
2 0.0301 ADA
<
i 00204
B 0.0104
0.000

200 400 600 800  10.00
t/nm

P12 Y B e o V9 (20 g/ ml) €8 6

Figure 1
2.1.2 i oEV Y B

H Aif 17 8 bR i 1 9% F DMSO Bc i, ¥ o 1
mg/ml, SCHk " £ L DMSO FE Sk ¥ 51 B 1 57 o
AW, B K L R W B 5% DMSO 3% 9 i
o {HAE ADA 119 Bt KW & 245 nm 4b, — H 3%
SEAR AL AT BRI, H DMSO 7 o 3% 4 | 9 {2 B B
[6] Fl ADA JL-F-AH A H G 7~ DMSO s KM
222 nm, RIS R A3 AR (] B 98 1 38 h AF o H e
FIZK B b, AN BB 52 88 DMSO Fl ADA 94 2 77
B, FEFIHEK 190 ~ 400 nm T, 8 % BEE 5%
DMSO ¥ 5% DMSO K ff %0 H Bk e 7K i W6 15 &
WE2~4,

Chromatogrph of ADA standard solution

4347 &1
1 222.1
2.00
]
2 |
2 1.00
= j
000 S
200.00 250.00 300.00 350.00
P K/mm

2 MWMANBERE 5% DMSO ¥ HOLIE K
Figure 2 Spectrum of ADA in 5% DMSO

4332 i1
] 222.1
2.00 1
150
=) ]
< ]
@1,00—_
L
0.50 4
0»00‘_,....,....,....,.,..
200.00 250.00 300.00 350.00
PK/nm

B3 5% DMSO [f)6iE R
Figure 3 Spectrum of 5% DMSO

il A R T DMSO Sl 5 235 SR 2 15, AR 5L
PR EVR TR T A 2l K BE il o O 25 %6 7K A v 5 T 15
il 15 FAPE PRI 4 mg ADA JiI7K 100 ml i 75 %5 i,
WeRE N 40 wg/ml; 55 il £ ADA AR FIZK G, 4% 13k



R AR AR

—450— CHINESE JOURNAL OF FOOD HYGIENE 2014 56 26 5 5
0os28 M1 BRI R AE T4% ~ 118% 2 11l , A7 f 1
00 it 2 <5% ,RWIIr i vk sE R4

2 F L TR AN [ Ve BE VR I 7K T 1 [ W AR FORS 95 E (n = 6)
% 0.04 Table 1  Recoveries and precision of ADA spiked
0.02 in flour at three levels
AR K-/ (mg/kg) R % AR b 1 Al 22/ %
000 _ 4 115 2.23
200.00 250.00 300.00 350.00
BH/mm 40 90.3 1.61
200 75.6 1.37

P4 AT IR K O T 1
Figure 4 Spectrum of ADA in water

S R ETT HPLC K5, 455 R ,40 g/ mL/K %
W ADA W TH /N TR AT W ADA W R, R
100 ml 7K % fi# 4 mg ADA Z A RERY, H il 2 ~
40 g/ ml 22 51 VA 0 0 5 445 B0 T D e R R0 A
RAFZPE, HAE 190 ~400 nm K T $14#, ADA (5%
KRGy Ky 245 nm, 5 3CHERL 1] AETR]
2.1.3  BEHUAFIM £

JL4E ADA fE DMSO N, N-= HT 3 T i Jiie v %
fiff B A X A v, AFL R 0 T R s 3 ) B BORE  B
e LT B JS R A L ) e s e ik F B &
Bk, T3 5 19 43 B 4% A R BEfilf ADA 5 DMSO N,
N-Z P G Bl R 40 B, 3 R R ) 1 i B
IR C IS 7 N = ST Rl e R
Yo ADA W 5E . 25 SCHR[ 7,9 ], % 9% T4 I 1k 32 B
VR, FR A SR AR N Tl B0 56 5 R R DR |
I EREE R T . ARFRE LI, RAASR
WA B, R D R AT AR R E ), SR K 2
B, 7E ADA @SB S, SH R — N E
0% 06, 5% e 45 B 0 i A BT HLAn 2R CR A = R
TR B B BICRAR, R 10% A4, &
SO SR kK v B 7 5 min B2 H) A AL R
B 1} I ] I
2.2 FFESENRIE
2.2.1 £k

FHZK B 1 v BE 23 51 4 & ADA iy 2.5.10,20,
40 e/ mlZRF b5 HE VR W o 7E T 3% 19 €635 45 1F T i
FEBANREE /A E 3 R, FIINAS i i 1 BT 34 (E
Xif A e g e v B g o R E il £k e T AR 5
T R IE AP N y =1.27 x10%x - 7. 50 x
10°,r=0.999 8,
2.2.2 RAEEE AR AR % RS

Fie 1.2 RhBRJ7 3 K gl 200 T AR Al 10 515 Mg
LU 2 7 1 PR 3 mg/kgs

FERIVE TR 3 v B2 43 591 2 4.40.200 mg/kg
(9 ADA 4% BRI 3 04 2l B Ak 38R €8 335 4% 14 2 47 DU
SE BRI T 6 UK, I 45 SR AR A v i 22 1

2.3 KEALIE

SR AR Tk 3 i 5 A 13 43 (A5 e A 1581
By G PRE SR VN R ) BEATINRE L E 1 T A
o bRt A S0 I , 5 5O 41 mg/kg, WL S

0.030
ADA
2 0.020
2 0010
0.000 T 7 . . . . T T T y
2.00 4.00 6.00 8.00 10.0012.0014.0016.0018.0020.00
t/nm
FS BEMERE S (TR ) R
Figure 5 Chromatogrph of positive sample ( bread flour)
3 NG

ABEFE F K 4G DMSO ¥ fife 4 %0 Y e e , it
G 1 N DMSO 5 fifh 0 HY Pt 1 i1} 0 i [ 4[] 107 3 A
BRA R RE , [ I 7 2 2 SCHk i R Al L, X R A 1
P HC 0T R R Sl AR B 18 £ A O T AT T
DUk, B 5L 1 36 A T T R R A A B I A A
FA AT 5 75 3k, TG RS 4 B R A Y BR AE % 1
AETT AR BER AT R A S0 A

Iz FY M ARG

5% 3k

[ 1] EEAMEG 2 ERE MRS [M]7 M. dbat: k%
Toll i i, 2014,

[2] SRNG5S OB €1 H 15 BT 3% vk I 5 T
W B AR B T]. AR WFHE ,2012,28(9) :1239-1242.

[3] e NRIRIETAER. GB 2760—2011 £ & % 4 [F FKbx
B ARV AR S ] dU st o EARAE I At 2011,

[ 4] A4, S0as, Wms, 4. 085 T o> % A vk oy Ak fQ
WP AR GBS [T] . A2 43 it 4k, 2009, 18 (6) :34-36.

[ 5] Gregory O N, Timothy H B, Gregory W D, et al. Semicarbazide
formation in flour and bread[ J]. Journal of Agricultural and Food
Chemistry,2008,56 (6) :2064-2067.

[6] S, DUsR, 3R, 5. 0 RO 35 Bk 46 T /0 22 8 o 14 18
AP WAL Tk TS [T BARNAS ,2010,16(2) :65-67.

[ 7] Wi, WO, phase 4, 45, 1oty o i 20 1 It i & i 10 o 280
ARG EE D [T]. 43 B ~4 41,2008 ,27 (9) :1002-1004.

[ 81 Jelfie, w05 AR R, A5 /N2 by v 1 80 T I g 1) o 28 A %
Bt e [T ], B A ATSE S I % ,2010,31(4) :102-105.



TR o 28V A €0 3 5 T I A0 R 9 R G P Al R 20 A A ekt —— R 4

[9]

JING Y, XIANG H W, YA X S, et al. Assessment of the

determination of azodicarbonamide and its decomposition product [J].7 Agric Food Chem,2011,59(17) :9313-9318.

LB AL >k

Pt RICRUR €05 12 () P 000 7 81 R ity R AE IR TS0 20 Mk ekt

EHA, T, 2 s
(b 7@ M X &R T 4= # e, db . 101100)
 E BN AsRIXRMEEFERAEMNZARS T 20T LEHAE, FiE KA Endeavorsil €
(100 mm x2. 1 mm,1.8 pm) &4, 4 0. 1% W 88 49 20 mmol/L T Bk Mz K I i - P 85 A R 3h AR 4K & 347 4 & 2R G,
23048 kK A 450,520 F2 600 nm A, FER ke LA B 2 ~40 pg/ml,r=0.999 20 A T A0 R F
A 0.07 ~0.75 mg/kg;20 AP 20 569 F 3 K F 72.3% ~93.0% , M4 EBZ£1.0% ~6.2% (n=6), &g
Agyikbeik R, RE TR TR B E kS P 20 AR R AR mey Tk i
KB R HRAMEE; Ak, TR, RRiEd; Hkfm
hE S %K E R155.5;TS254 XERFR RS : A XEHE :1004-8456(2014)05-0451-05
DOI:; 10. 13590/j. cjth. 2014. 05. 011

Simultaneous determination of 20 kinds of illegally added industrial dye in condiments by UPLC
WANG Yan-chun, LI Bo, LIU Xiao-feng
(Tongzhou Center for Disease Prevention and Control, Beijing 101100, China)

Abstract: Objective To determine 20 kinds of industrial dyes simultaneously in condiments with ultra high performance
liquid chromatography ( UPLC). Methods Samples were separated on a Endeavorsil C; (100 mm x 2.1 mm,
1.8 wm) chromatographic column and gradient eluted of 20 mmol/L. ammonium acetate aqueous solution ( containing
0.1% formic acid) methyl alcohol. The wavelength of the detector was at 450, 520 and 600 nm. Results The calibration
curve showed good linearity in the range of 2-40 wg/ml, and the correlation coefficients were better than 0. 999. The limits

of detection were in the range of 0. 07-0. 75 mg/kg. The recoveries of standard addition at three levels was 72. 3% -93. 0%
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semicarbazide ; investigation of variation in flour and flour products

and the RSD (n=6) was 1.0% -6.2% . Conclusion

The method was sensitive and accurate, it could be used for the

detection of the 20 kinds of industrial dyes in condiments simultaneously.

Key words: Ultra performanace liquid chromatography; condiment; industrial dye; food safety; illegal to add
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