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Table 1 The detection result of treated PAEs in different textiles
FE i T i M Es o e miiEs T i ] i 3 -1 Il g
P 25 mg « kg ! /% 50 mg « kg ! /% 100 mg « kg ! /% /%
R 21. 88 87.52 46. 58 93.16 93. 36 93. 36 91. 35
et 20. 24 80. 96 49. 21 98. 42 96. 65 96. 65 92.01
) 22.12 88. 48 47.63 95. 26 97. 84 97. 84 93. 86
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Rapid and Quantitative Detection of Phthalic Acid Ester in Textiles Using
Surface-Enhanced Raman Spectroscopy

HUANG Yi-wei', LIN Jia-sheng', XIE Tang-tang®”

, WEN Bao-ying', LI Jian-feng'"

1. State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering, Xiamen

University, Xiamen 361005, China

2. Testing and Technology Center for Industrial Products, Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen

518067, China

Abstract

With the development of the concept of green textile, more and more attention has been paid to the toxic chemicals

used in textiles. Phthalic acid esters (PAEs) having reproductive toxicity, mutagenicity and carcinogenicity, which are frequent-

ly used as plasticizers in textiles, will enter the human body via air, water and food and jeopardize human health. Therefore,

theirpotential and adverse impacts on ecosystem functioning and onpublic health have aroused considerable and growing atten-

tionin recent years. The determination of PAEs is largely based on chromatographic and chromatograph-mass spectrometer.



764 i 2% 5 61 43 Hr %40 %

These methods are sensitive, accurate, but have some limitations including high costs, long detection time, and the need of
trained personnel. Other methods, such as ELISAs are less studied, which have some limitations including interference of matrix
and false positives. Therefore, developing efficient method for the analysis of PAEs is of significant importance. Surface-en-
hanced Raman spectrum(SERS) can provide rich molecular structure information and has a very high sensitivity, which has been
widely used in food safety, environmental monitoring and national security and other fields. In this paper., using a portable
Raman spectrometer, a rapid and quantitative SERS method has been developed for the detection of PAEs. In this method,
PAEs are first converted into phthalhydrazide, which is then adsorbed on the SERS substrates (Au sols). Using such a method,
various PAEs can be rapidly detected. Furthermore, a good linear relationship between the concentration of PAEs and their
Raman intensity has been obtained in the range of 5~150 mg ¢« .- '. The linear regressionequation is Y=139. 04X+5 465. 32,
with a correlation coefficient of 0. 993 0 and a detection limit of 5 mg « L', Using such a method, various PAEs in textiles are
quantitatively detected with a recovery of >80%. The work demonstrates that the SERS method developed here is very simple,

cost-effective and accurate thus is suitable for the rapid detection of the total amount of PAEs in textiles.

Keywords Surface-enhanced Raman spectroscopy (SERS); Portable Raman spectrometer; Phthalic acid esters(PAEs) ; Phthal-
hydrazide; Rapid detection
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tional properties of the two proteins showed that the surface sulfhydryl content of goat milk p-casein and bovine milk B-casein
were basically consistent with 19~20 pmol = g~ ', but the total sulfhydryl content of goat milk B-casein (28.354-0. 13 pmol «
g ') was significantly lower than bovine milk B-casein (46. 722£0. 21 pmol » g ') ; the isoelectric point of goat milk B-casein was
similar to bovine milk f-casein (pH 4~5), and the solubility of goat milk -casein was lower than bovine milk B-casein near the
isoelectric point, but higher than bovine milk B-casein far from the isoelectric point. The results showed that compared with the
bovine milk B-casein, the disorder and flexibility of the goat milk B-casein were higher, and the internal structure of micelle was

softer and looser.

Keywords Goat milk; Bovine milk; B-casein; Circular dichroism; Fourier transformation infrared spectroscopy; Secondary

structure

* Corresponding authors (Received Jan. 21, 2019; accepted Apr. 10, 2019)

(L% 764 1)
4.3 SWER
SV E
1. Ak s
Mok e DO )i A R T R % X RHE AL B 69 5
W5 B [ 4%« ARlB] 620 JC/[R1K s RIR B3 560 J6/ 1A K
2. BRI
Hodik . P2 SRR T R KRR AL 141 5
T 5 B3 (B A% < BRIED 360 6/ 81K 5 KRBy 470 Jo/[A) K
T B AR AR Bk W R B GRIHUE . SWEHRFR R, FESME R WS sl e, A 7ElksE
WERIG . A AT SV CZHE, SiFim S ).
. SWHLANK
KM T4 N G4 % WL A0 T 44 . http://www. sinospectroscopy. org. cn/meeting/extend. php? mid=24& body_id=12
EARFR S NG A R WU T 5542 . http://www. sinospectroscopy. org. cn/meeting/extend. php? mid=24&.body_id=13
ARSWHBIEIRE . EHEE . SCHMBL . Bk S5 E BHiE s oW E A,
NHZESMSEABKRAR
HE2s:
222, 13688385033 Email: wulan@scu. edu. cn
DM
M AERE: & 15902844473  Email: zhang. liang@ scu. edu. cn
WAL AR 18980877825 Email: atcpubs@scu. edu. cn
J7 O OBE 4% F&AEMR 13520034335 Email: xiangfeng@bnu. edu. cn
t. ZFESE
SWE R iR (http: //www. sinospectroscopy. org. cn)

ZUUE AR B R AT LIOGIE W {E & .

EHBA:
o e
o L 2
R 2L L

AP
P =20 2 VTR N R
TEEFFALEEFLER A
WO K 557 4K, P s
2019 % 11 A 18 B





