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Determination of five phthalate residues in white spirit by gas chromatography
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ETHRIRANFRA TS R AU 5 A AR R = F B A X
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Abstract: A capillary gas chromatographic method with flame ioniza-
tion detector (GC— FID) for the detection of five phthalate esters
dimethyl phthalate ( DMP ), di-ethyl phthalate ( DEP), di-butyl
phthalate(DBP), di-(2-ethylhexyl) phthalate (DEHP) and dioctyl
phthalate(DnOP) in four kinds of white spirit was developed. Five
kinds of phthalate esters in white spirit could be measured quickly
and accurately by gas chromatography. The results showed that the
method of determination of 5 kinds of white spirits in the linear range
was 0.01~2. 50 mg/L, relative standard deviation was 1. 064 7% ~
1. 479 8%, and the recovery was 95. 93 % ~99. 80%. This method is
accurate and credible. The contents of phthalates in four kinds of
white spirit are more than 0. 05 mg/kg, over the detection limit more
or less. This indicates that there is high concentration of the
phthalate esters migrating into 4 kinds of white spirit.
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(HPLO™ [ HPLC—MS™/, {H 48 75 224 0k 19 X %, B 1E &2
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TR E RS .5 pL B, RIS SRR R
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1.1.2 351

DMP . DEP.DBP.DEHP . DnOP %7 V5 i - 4> 97 &, At 5%
5 FRG 4 b2 i A B2 A 5

1E Cobe (R EZ%) v frai b sk T 5

AA VT RE § R S 2 T B
1.2 A&
1.2.1 @k R HREE 250 °CL Rl 4R B 300 °C;
FEWE 2% WA IRE 60 °C L& %F 1 min, Lk 40 °C/min JHEE
300 CHEA - mai /A A 1 pLs MR & 2 mL/min; 43
W10 0 1; @A 30 mL/min; 28K i : 300 mL/min,
1.2.2 BEREBUEE B4R AERESS 5 mL F 10 mL
HIE @A H,80 C/KE 15 min, BB HEEER. A
2mLIEC ke, % 1 min, H & 02 BCAVLZMA B .08
oI
1.2.3 HERE R0 A Fh 3 RE S E T 0. 45 pm BB I R
PELIEWOE ARG LA L 201 i AR R AR
ASCEEAT R P-4 70 A 3 WK
1.2.4 RAFHEEB T 515 i kg 58 500 0945 ok
#% 1 mLJnAE 50 mL &S, HIECHCHFRS . A
#l B¢ DMP 23. 80 mg/mL, DEP 23. 80 mg/mlL, DBP
20. 90 mg/mL.DEHP 19. 72 mg/mL, DnOP 19. 72 mg/mL
HITR A 7T . BUBE ) 3 /R A A W 0. 1 mL i A %) 50 mL
AP, HIE O ke AR A . Bl B DMP 47. 60 mg/L,
DEP 47. 60 mg/L.DBP 41. 80 mg/L.DEHP 39. 44 mg/L,
DnOP 39. 44 mg/L MR HETR & .
1.2.5  Hp il 2 il 1

(1) BUECH A AR HEE W 12,354 mL 230 51 A F]5 mL
Hafidh. HIES ke AR, AR W ERE N 9. 52,
19.04,28.56,38. 08,47. 60 mg/L {1484 — M iz — H i DMP
W

(2) [A 3L, 43 50 15 3 8 B2 ¥ B 1 DEP, DBP, DEHP,
DnOP 9 b5 {5 FH W

(3) W51 A Fr v R E A B O H .4 0. 45 pm ffIE
B L UEWTE AR L TE 1. 2. 1 35 AR A
ACGHAT R
1.2.6 FERRAE HHEEREEHER 5 mL F 10 mL 4%
e A M A 5 R 45 1 p LIRS . A 80 ‘C/KIEH
oK K RER P R L K. BUR R M E R R,
A 2 mL IECHE, 5Z% 1 min, #8502 EZECEKEMA
FERVE B AR AT 3 WKL I 5 Rl 9 50 (Y S 1 11
WA S RITAR X6 A i 22 RSD,
2 #R550
2.1 5 MBBEF LIRS E

0 ST AR E LR L 1~ 5) A5 3 5 Fl 4t 28 500 A 131 0
JIARAIM O REC A 1, & 1 A4, 5 o s 0 4 ¢ R
B L5 AR OR — W R IR VU B ¥ Ok 0. 01~2.50 mg/L,
K B R 0. 01 mg/L i 2 i e 2ok .
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Table 1 Regression equations and correlation
coefficients of five PAEs
RMEAHGER KR/ P
PAEs ] 5 77 1%
(mge+ L1 (mge+ L1 (R?*)
Y =960 8372 —
DMP 0.01~2.50 0.01 0.997 2
144 947
y=2382 690x—
DEP 0.01~2.50 0.01 0.996 7
13 041
=308 5292 —
DBP 0.01~2.50 0.01 0.996 3
47 683
y=807 913x+
DEHP 0.01~2.50 0.01 0.988 3
96 859
y=0600 397x—
DnOP 0.01~2.50 0.01 0.991 9
73 946
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Figure 6 Chromatograms of five PAEs standards
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Figure 8 Chromatograms of sample 2

DEHP

A~ W
T T

DMP

HiE
Voltage/ WV ( x 10%)
oW
T T

0= f T I | | |

0.0 2.5 5.0 7.510.012.5 15.0 17.5 20.0 22‘,5
T 72 i i)
Time/min

B9 #&3Ei#EkiEH

Figure 9 Chromatograms of sample 3
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Figure 10 Chromatograms of sample 4
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K FH BR E S s, 2 S m A 5 B BE 9B R AR T IR
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Table 2 Determination results of five PAEs in different samples mg/kg
= DMP DEP DBP DEHP DnOP

1 0.05+0.010 0.09-+0.082 0.07-+0.054 0.40+0. 009 0.14+0.025

2 0.06-+0. 040 ND 0.0740.013 0.97+0.014 0.09+0.032

3 0.06+0.027 ND 0.06-+0.026 0.85+0.038 0.07+0.051

4 0.06-+0.035 0.07+0.076 ND 0.15+0.082 0.07+0.011

T NDRRAKA

x3 BEEMMIREKLE R
Table 3 Results of precision and recovery rates experiments %
N s
PAEs T H i 9% B2
1 2 3 5 6

DMP 92.93 87.57 90. 04 89.55 88. 40 93. 82 90. 38 2.75
DEP 103.13 102. 30 96. 36 97.11 97. 37 96. 28 98. 76 3.15
DBP 90. 69 83. 83 90. 10 91. 50 88. 60 89. 10 88.97 3.07
DEHP 98.12 99. 56 100. 30 96.19 96. 06 99. 85 98. 34 1. 89
DnOP 89. 28 88. 29 87.50 92.43 89. 35 93. 80 90. 11 2.74
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