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Determination of Phthalic Acid Ester Residues in Aquaculture Water by Solid Phase Extraction Coupled to
Gas Chromatography
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Abstract: A method for the simultaneous determination of 6 phthalic scid esters (PAEs) aquaculture in water by solid phase
extraction (SPE) and gas chromatography detection was developed. The SPE conditions were optimized using orthogonal array
design as follows: n-hexane-acetone (30:1, V/V) as elution solvent at a flow rate of 2.0 mL/min, elution volume 6 mL, and sample
loading rate 6.0 mL/min. Enriched samples were determined using a capillary gas chromatograph with flame ionization detector.
The Idetection limits of 6 PAEs were in the range of 1.4—3.6 u g/L. The method displayed a good linearity over the range of
1 to 80 mg/L, with a correlation coefficient of larger than 0.995. The recoveries of the 6 PAESs across low, medium high spike
levels were 72%—117% and the relative standard deviations all lower than 10%. The PAEs in 12 samples from typical aquatic
breeding areas in Guangdong province were detected by the established method. All samples were found to be polluted by total
PAEs concentration in the range of 4.2 — 171.5 u g/L. Moreover, the contaminations of PAES were closely associated with
geographic areas.
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Table 1 Factors and levels in the orthogonal design for solid phase
extraction optimization
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Fig.1 Gas chromatogram of 6 PAEs
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Table 2 Linear regression equations of 6 PAEs and their
correlation coefficients
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Table 3 Orthogonal design matrix and experimental results for solid
phase extraction optimization
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Table 4 Optimized solid phase extraction conditions

&Y DMP DEP DnBP DEHP BBP  DnOP
A 30:1 30:1 30:1 30:1 30:1 30:1
B 8 8 6 6 6 6
C 6 6 6 6 6 6
D 2 2 2 2 2 2

X IEAE BE VR0 45 AT b, 459305 7 Ay
) e A T M 2 B 4 F 06 4 o WL, 6 FhPAES 1
AR WA AR AR L R — 3, R EFER A A e
AR F, B 6mL/min 1 8mL/min. T FREE % 1]
BRI AR, 5 B84 A B R, i
EBE 8mL/min B L EEEE M Ry K/NAT LU H 4 AN
FOF T A AP eR g m N . SRk, C M
A SEWAESR, 1B AID /. BRI REAT SESR I, ok
I 750 LA A G T, O R 0 A R A L, OR
o 25 LRTIA, A S I 52 (1) [ AH A5 4% 1 b vk Mt 711
Viceg: Vs = 30:1. YEBFMAR 6mL. PEMBGHEZ 2mL/min.
LR R 8mL/min. LUAE, fERAESM TN, ks
Sy 10mg/L i, 6 F PAEs fn kxR AR 43 51 )& DMP
(89.7 & 7.8)%. DEP (96.8 = 8.5)%. DnBP (97.8 + 6.2)%.
DEHP (71.1 & 8.6)%. BBP (88.0 & 7.5)%. DnOP (55.6 +
8.3)%: MkrEEA 80ug/L I, 6 Fh PAES [ IIkx [l %
4352 DMP (76.7 £+ 5.2)%. DEP (99.6 + 7.1)%. DnBP
(102 + 6.8)%. DEHP (61.8 & 4.9)%. BBP (88.1 & 9.9)%.
DnOP (64.8 & 9.8)%.
2.3 KImksEM PAES J7 ik VAR



X Bkl

86iltl=

2011, Vol. 32, No. 18 167

F bR BDRCSE R, BT A 6 Bl PAES AR I R 23531
2y DMP 1.6ug/L. DEP 0.6ug/L. DnBP 0.4ug/L. DEHP
1.1ug/L. BBP 1.3ug/L. DnOP 3.2ug/L. 53CHkAT
R I8 19 FHASCAH €8 35 A0 I V2 AH L te-2on, RS PR A vy, X
Tt 5 A ZAA L, (R, 5B ARk
AU T O B IO K AR AR R R
FER I e AR 100 9, mFARLIIBR, PRk, AHF
FEHTH B 7730 T B PAES BR B A I .

LUInAR K FEH PAES HEAT (80 ng/L) H(10ug/L)
(L pg/L) s IR L I 38 S8, 416 4y, JL2 4,
AT AT it R 3 R0 g oI 94 5 ) [ S0 R 5 5 5 4%
BT, 2 CIKFEIRRIIN AR 6 4, S5 R WoR, & P47 MK
SR BN, A AR (R 22 RSD 7E 3% ~9% Z [8], 1t
B OG J7 VR UE AR S L KA R UL AR T R
24 FREH/KART PAES B 4 Bt

£5 FEAKETPAESsEYEE
Table 5 Concentration of PAEs compounds in aquaculture water
(ug/L) determined by the established method
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