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Simultaneous determination of five industrial dyes in raisins
by solid phase extraction and high performance liquid chromatography
YANG Yi-hua, XU Ming-min, CHEN Bo, YANG Xiao
(Beilun Center for Disease Control and Prevention, Zhejiang Ningbo 315800, China)

Abstract: Objective To develop a rapid, accurate and sensitive method for the simultaneous determination of five
industrial dyes (acid red 2G, acid red 14, acid yellow 73, orange 2 and acid blue 62) by solid phase extraction (SPE) and
high performance liquid chromatography. Methods  Samples were extracted by ammonia-methanol-water (2 : 80 : 18,
V/V), and cleaned up by the HLB solid phase extraction column. The analytes were washed with 0. 1% formic acid,
eluted with 5% ammonia-methanol and dried by nitrogen. The residue was dissolved with the initial mobile phase, and the
solution was separated on a ZORBAX SB-C; (4.6 mm x250 mm, Spm) column by using acetonitrile-ammonium acetate
solution as the mobile phase in gradient program. Detection was performed with UV detector of variable wave-length.
Quantitative analysis was carried out by measuring peak area and comparing it with external standard. Results There was
good linearity in the range of 0. 50-50 mg/L for the five dyes. Recoveries were in the range of 86. 0% -110.2% , and the
relative standard deviation ( RSDs) were lower than 6% . The limits of quantification ( LOQs) were in the range of
0.5 mg/kg. Conclusion This method is simple, sensitive and reproducible, which could be applied to the routine
analysis.
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22 5 TALYRH IR ARG %S (n=6)
Table 2 Recovery rate and precision Y-
ZET R m & [a] i 3R RSD N e ke g s VN v =
i R MR Rl R S S AR A2 - A 0 R €3 2 T
(mg/L)  /(mg/L) /(mg/L) /% /% - i ‘ )
0 0. 50 0.43 86.0 5.97 Ao 00 5 A 2 R 5 R Tk Yokt 5% BRI ARG I 1k R
MRPELL 26 0 10 9.66  96.6  4.22 A TR ML 26 BRI 14 B B 73 (R MRS
0 20 18.95 94.8 3.56 N N Wk e Vi
i 50 o eio 1o 2 FRVEWE 62 MR N, H R MU N R MR AR T
P21 14 0 10 9.42 94.2 2.54 ﬁ?ﬂ%*,ﬂﬁﬁﬁfmﬁﬁﬁﬁﬁ(ﬂﬂﬁ/fo
0 20 19. 14 95.7 3. 65
0 0. 50 0.49 98.0 5.01 ‘?%j{ﬁk
iR 2 73 0 10 110.2 110.2 4.45 o e ‘ s
0 20 20. 04 100.2  3.98 [1] ﬁi?&,Al\ﬂ?%.ﬁnn¢%JuﬁﬂEﬁm@% K 1 3 5 A
0 0. 50 0.43 86.0 4.57 [I]. i AR 2009 (8) :45-49.
il b 8 2 0 10 95.9 95.9 4.54 [2] T 200X & 5 4 0 fa F Bk U 7 15 BF 58 AR
0 20 19. 68 98.4  2.45 [J]. BHE8OR 5 T/ ,2011,6(11) :3735-3745.
0 0.50 0.45 90.0  5.22 [3] HEREsEERBmAERELR, PEERRELEEE RS,
Rtk 62 0 10 SSTRSS s GB/T 196812005 £ fh b 5 PHLLHe kAR 7 2 80 2 A
0 20 2098 1049 244 L[ ST, b5 . o AR U S R , 2005
3 4
40 a Q3
35 i 50 R 2
3.0 =2
40 =2
2 25 © - ?‘: ;
E 200 % Q £ 30
5 15 1 = >
2 b & 8
20 2
E o E i
02 10 = § 3
@ 0 &I gjt 1\ \ \ \
-0.5 , . . . . : : :
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
t/min t/min
A B

[5]

TE A D RE il T 5 B 9 RE @ AR B3 AR 10 mg/L) 51 FRYELT 2G 52 MR PELT 1453 RVE TR 7354 . MOVEHF 255 Wk 1K 62
P2 R bl SRR o P 3

Figure 2 Sample and with respect to the sample spectrogram
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Determination of four eugenol derivatives in aquatic products by SPE-HPLC-FLD
GAO Ping, HUANG He, LIU Wen-xia, HUANG Guo-fang, LI Zhi-qing, YANG Jia-li, CHEN Huan
(National Marine Products Quality Supervision and Inspection Center ( Zhanjiang) ,

Guangdong Zhanjiang 524094, China)

Abstract; Objective A method was developed for the simultaneous determination of four eugenol derivatives residues
(‘eugenol, isoeugenol, methyl eugenol, methyl isoeugenol) in aquatic products by solid-phase extraction-high performance
liquid chromatography with fluorescence detection. Methods The samples were extracted by acetonitrile. The extracted
solutions were cleaned up by neutral alumina coupled with C,4 solid-phase extraction column. The target compounds were
separated on a reversed phase C,; column using methanol-acetonitrile and 1% acetic acid as mobile phase, detected by the
fluorescence detector at an excitation wavelength of 280 nm and an emission wavelength of 320 nm. External standard
method was applied for quantitative analysis. Results The calibration curves of four eugenol derivatives showed good
linearity within their respective linear ranges and high correlation coefficients (r>0.999). The limits of detection and the
limits of qualification were 3.0-6.0 and 10.0-20.0 wg/kg, respectively. The average recoveries were in the range of
74.7% -103. 0% with the relative standard deviations ( RSDs) of 2. 6% -8. 1% . Conclusion The method was simple,
highly sensitive and practical. It was suitable for the determination of eugenol, isoeugenol, methyl eugenol and methyl
isoeugenol residues in aquatic products.

Key words: Solid phase extraction; high performance liquid chromatography-fluorescence method; eugenol; aquatic

products; illegal additives; food contaminant; fish anesthetic; suspected carcinogen; residue of veterinary drug
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