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Application of cloud point extraction-flame atomic absorption spectroscopy
on determination of metal elements in food
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ABSTRACT: Heavy metal pollution has been one of the major influencing factor to food safety, which attracts
more and more attention from all over the world. Hence, it is very important to establish a new detection
method of metal in food. Application of an emerging, green and environment benign separation and enrichment
process, cloud point extraction were introduced, combined with atomic absorption spectroscopy. Cloud point
extraction is economic, safe, simple and highly efficient, which has been widely used in the sample
pretreatment of metal detections in food. This paper discussed the basic principle of cloud point extraction.
Several factors were elaborated, such as the species and concentration of surfactants, pH values, equilibrium
temperature and time, as well as the concentration of chelating reagents, which influenced the extraction
efficiency and enrichment factor. In addition, the applications of cloud point extraction combined with the
flame atomic absorbance spectroscopy on the metal determination in food were reviewed. Finally, the
development trend of cloud point extraction technology in modern food detection was prospected.
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Table 1 Cloud points and CMC of commonly used surfactants
('C) (mmol/L)
Triton X-100 64~65 0.17~0.30
Triton X-114 22~25 0.20~0.35
PONPE-7.5 5~20 0.085
PONPE-10 62~65 0.07~0.085
Brij 30 2~7 0.02~0.06
Brij 35 > 100 0.06
Brij 56 64~69 0.0006
o TONPE Otber o Triton-114 ( 22~25 C),
9% , 40 C ,
Tl‘it()9r‘l)/0X- 100 23]
5~30 min  20~100 C Triton X-100
Triton X-114 ’
71% 20 min s
4] 80 C
3 2000~2012 [24]
Fig. 3 Frequency of use of surfactants in CPE proposed >
from 2000 to 20121
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Table 2 Application of CPE in the metal detection of food?*!

0.057 mg/L
Triton X-100 8- 0.064 mg/L [25]
0.032 mg/L
Triton X-114 1,3- (4- ) 5.9 ng/mL [26]
Triton X-114 2- -4- 1.1 ng/mL [27]
Triton X-100 3.25 pug/L [28]
Triton X-100 2[(5- -2- )- 1-5-( ) 4.18 ng/mL [29]
Triton X-100 1.59 pg/L [30]
0.37 pg/L
Triton X-114 1-(2-pyridilazo)-2-naphthol (PAN) 2.6 pg/L [31]
2.3 ng/L
1D 8.4 ng/L
Triton X-100/CTAB a-polyoxometalate [32]
av) 12.6 pg/L
0.1 pg/L
Triton X-114 1-(2-pyridilazo)-2-naphthol (PAN) [33]
0.15 pg/L
(111) 2.8 pg/L
(1) 7.2 ng/L
(€1)) 0.4 ng/L
Tween 80 --- [34]
1) 1.1 ng/L
(1II) 0.8 ng/L
(I1) 1.7 ng/L
(I1) 3.42 ng/L
(I1) 1.00 pg/L
Triton X-114 1-phenylthiosemicarbazide (1-PTSC) [35]
(1) 0.67 pg/L
0.1 pg/g
Triton X-114 2-(2’-benzothiazolylazo)-5-(N,N-diethyl)amino [36]
phenol (BDAP) 0.4 pg/e
(I1) 2.7 ng/mL
Triton X-114 p-nitrophenylazoresorcinol [37]

- (magneson I) 2.9 ng/mL
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Triton X-114 iodide/methyl green (MG) 0.90 ng/mL [38]
Iv) PONPE 7.5 calcon carboxylic acid (CCA) 2.86 ng/L [39]
Sodium dodecyl
Iv) sulphate (SDS) /PONPE pyronine B 3.81 pg/L [40]
7.5
. victoria pure blue BO (VPB")/thiocyanate/
(V1) Triton X-114 cetylpyridinium chloride (CPC) 218 pg/L [41]
Triton X-114 (APDC) 2.6 ng/L [42]
Triton X-114 / 0.90 ng/mL [43]
Triton X-114 (DDTC) 0.8 pg/L [44]
Triton X-114 (DDTC) 1.55 png/L [45]
’ S ik
b
(1] ; , , .2010 -2012
2 b
1. , 2013,

23(17): 3404-3409.
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