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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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F 1 b Bk & 20 5 4 W B A P vk 12
Table 1 ~ Concentrations of stock solution and working

solution of each industrial dye component

il B B (o R L

/4 A e R 4
il Tk Gk 4 4y /(mg/ml) /(pg/ml)

202G B PERE 2 B PERE 21 6
PR 22 BRYER T BRI 4 ¥ .
B B A SHE GO P
POR VAN 2 A N G 2 3 Y
FHIL . 75 7 IV fL 48 £ &t 45

s

%4 P78 SR I 0. 40 40
5= 41 HEEB R 35 1.00 80
1.2 ik

1.2.1 FEfAbFE

FRIBC A A % G o 4 R K R S T L R
BT RSP 100 ~2. 00 g Ky EEAEEh E20 ml
A 20 B, A TR K (90 1, v/v) P
10 ml, ZE{% 1R~ 30 min 5,8 000 r/min % .10 min,
WU L3 WA 0. 22 pm BB BE S b ML E
1.2.2 pRifeh i 4

W el PV e 92 2, T R R (9 1, V/V)
FRAE RS, E 2 ZE 10 ml, X ok BE L35 2,

#2020 Fi T AL Gk a5 AL b ofiE R 51

Table 2 Standard Series of each industrial dye component

bR HE WA/ (pg/ml)
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FE : Endeavorsil (100 mm x2.1 mm,1.8 pum) """,
HEIEAR 35 C L uEMRR 1l BEVEBRE P ILEE 3.

F 3 b BB ORH (3 B R U AR

Table 3 LC gradient elution procedure for industrial dyes

i 4] /min B A/ % LB B/ %
0.01 82 18
20. 00 61.5 38.5
31.00 40 60
37.00 10 90
41. 00 10 90

41.10 82 18
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Figure 1 Tandard chromatograms of 9 industrial dyes at 450 nm
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Figure 2 Standard chromatograms of 7 industrial dyes at 520 nm
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Figure 3 Standard chromatograms of 4 industrial dyes at 600 nm
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Table 4 Regression equations and detection limits of 20 illegally added industrial dyes

e N sg==3 ¥ =
41504 B o Iy B wesn, PR SRR
4126 2.0 ~40.0 y =0.00009912x + 1. 162 0.999 4 0. 190 0. 64
PR 2 2.0 ~40.0 y =0.0001129x +0. 6533 0.999 9 0. 048 0. 16
e 21 2.0 ~40.0 y =0. 00003985 +0. 8223 0.999 7 0. 082 0.27
Lens 2.0~40.0 y =0.00004288x + 1. 165 0.999 5 0. 052 0.17
Rtk 11 2.0 ~40.0 y =0.0001316x +0. 6138 0.999 9 0. 094 0.31
B 22 2.0~40.0 y =0. 00007794x +0. 6769 0.999 9 0. 058 0.19
1 Pk 4 2.0~40.0 y =0. 00008810 +0. 5512 0.999 9 0. 061 0.20
45 4% 2.0 ~40.0 y =0. 00002955 +0. 5934 0.999 9 0. 021 0.07
% ;L] B 2.0~40.0 y =0. 00005154 +0. 5836 0.999 9 0. 036 0.12
TP G 2.0~40.0 y =0. 0002971 +0. 6339 0.999 9 0. 180 0.59
PSS 2.0~40.0 y =0.00007921x +0. 6254 0.999 9 0. 042 0.14
X7 41 2.0 ~40.0 y =0.0002125x + 1. 057 0.999 5 0. 140 0.45
pivaraNe 2.0~40.0 y =0. 00009417 +0. 5585 0.999 9 0. 055 0.18
I 2.0 ~40.0 y =0.0001620x +0. 7446 0.999 8 0. 094 0.31
A 35 4.0 ~40.0 y =0.002138x + 1. 435 0.999 2 0. 097 0.32
I 2.0~40.0 y =0.0002600x +0. 6802 0.999 9 0. 085 0.28
IS 4.0 ~40.0 y =0.001424x +1. 927 0.999 2 0.230 0.75
I 2.0~40.0 y =0. 0001288 +0. 8502 0.999 3 0. 220 0.71
S5 7B 2.0~40.0 y =0.0002132x + 1. 386 0.999 4 0.070 0.23
PV 2.0~40.0 y =0. 0002168 + 1. 069 0.999 3 0. 140 0. 47
F5 20 ARSI Tl YRk IR Fn RSD (n=6)
Table 5 Recovery and precision of 20 illegally added industrial dyes
HU 44T D1 g = N 1= = N R e RSD  Jnksfd 2/ WsEfE 2/ FHml RSD AR 3 W3 SEHE RSD
/(pg/ml) /(pg/ml) YR/ % /% (pg/ml)  (pg/ml) YR/ % /% /(pg/ml) /(pg/ml) WHRK/ % /%
426 5 4.36 87.2 1.8 15 13.4 89.3 1.5 30 23.2 77.3 1.7
BPERS 2 5 4.45 89.0 1.7 15 12.6 84.0 1.4 30 23.9 79.7 1.5
B RS 21 5 4.50 90.0 2.0 15 13.2 88.0 1.9 30 24.1 80.3 1.8
LEns 5 4.65 93.0 2.3 15 12.5 83.3 2.5 30 21.9 73.0 2.0
R e 1 5 4.32 86. 4 6.2 15 12.9 86.0 4.5 30 23.6 78.7 3.5
TR 22 5 4.24 84.8 1.8 15 13.3 88.7 2.0 30 22.5 75.0 1.1
W P 4 i 5 4.15 83.0 4.5 15 12.8 85.3 3.8 30 22.2 74.0 3.3
4k 5 4.05 81.0 2.1 15 11.7 78.0 2.5 30 24.3 8.0 2.0
% L B 5 4.35 87.0 1.8 15 12.4 82.7 1.2 30 24.0 80.0 1.3
TPHE G 5 4.30 86.0 1.5 15 12.3 82.0 1.0 30 22.8 76.0 1.2
PiSag 5 4.37 87.4 1.1 15 12.2 81.3 1.7 30 22.3 74.3 1.5
POR RN 5 4.26 85.2 2.2 15 11.9 79.3 2.1 30 22.6 75.3 2.0
HFHT G 5 4.43 88.6 3.3 15 12.7 84.7 3.0 30 23.7 79.0 2.3
I 5 4.24 84.8 2.0 15 12.3 82.0 2.1 30 22.9 76.3 1.8
ERE 35 5 4.12 82.4 4.0 15 12.4 82.7 3.5 30 21.7 72.3 3.0
pigagll 5 4.16 83.2 1.8 15 11.7 78.0 1.7 30 22.1 73.7 1.5
i act 5 4.42 88. 4 4.3 15 12.6 84.0 4.0 30 23.6 78.7 3.1
SRR 5 4.33 86.6 1.9 15 12. 1 80.7 2.1 30 23.1 77.0 1.6
J 7B 5 4.26 85.2 2.3 15 12.0 80.0 2.4 30 22.8 76.0 2.0
IV 5 4.21 84.2 2.0 15 11.8 78.7 1.8 30 22.2 74.0 1.4
72.3% ~93.0% , M X AR W 22 1. 0% ~ 6. 2% i /& SEX A R R R 72.3% ~93.0% ,RSD K 1.0% ~
IR K 6. 2% i iR I 1 oK o AR 7 B R R MERS, R
B, AT ] T ) B 3000 2 i v 20 A AR R IS Y Tl G
3 NG LS = I E S

FH R 5 80U AR 0 1 V5 () I 000 9 bR v 20 A
TALHROR A REB 7 h AELREIF 2 ~ 40 pe/ml g
%ﬁ?ﬂﬂ?ﬂﬁ%ﬁﬁ%@ﬁb& ﬁﬂﬂ@gﬁ‘@?é%,rz [ 1 ] [ﬂ%ﬁi%gm?ﬁ*@fﬁﬁ\EGB/T 19681—2005 ﬁ‘u’iﬁf]ﬁﬂ

0.999, JiikAMER By 0. 021 ~0.23 mg/kg, i T 1R 5 55 R B0 (S ). I 0 of [ o
ARy 0.07 ~0.75 mg/kg, 20 F Tl Je o}y #,2005.
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I RIFH LML R 4B RS 7 =0.990 4, ¥ Hdg Bk B (IC,) A 4.006 we/L, o m FE % 0. 174 pe/L, K A=
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Development and application of indirect competitive chemiluminescence
immunoassay for detecting sulfadimidine residue
MA Ling, WEI Jian-xing, LU Zhong-chu, TANG Cheng-ming, LI Hui, LI Zhi-hong,
ZHANG Yi-xuan, GAN Lang-fan, WU Jian-min
( Guangxi Veterinary Research Institute, Guangxi Nanning 530001, China)

Abstract: Objective To develop a more sensitive immunologic method for SM, detection. Methods An indirect
competitive chemiluminescence immunoassay was established with SM, monoclonal antibody, and was used to detect the
SM, residue in animal derived foods. Results The results indicated that the SM,-mAb belongs to subclass of IgG,, , and
its affinity constant was 0. 12 x 10" L/mol. The detection limit of SM,-CLEIA was 0. 174 pg/L with the linear range of 0. 1
to 1 000 pwg/L (r*=0.9904), and IC,, was 4. 006 pg/L. The recoveries were from 94.41% to 104.40% . The variability

within and between batches were 3.07% and 8.22% , respectively. There was no significant cross reaction between SM,-
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