SR - TEIE 1] 16 BRI GG

FEE, Ok T2 L W', KHME', ¥T4!
(1. MR K F b F 5B R 250, SN SR BH 550025; 2. 5e 4N 44 % 0w TG 2 ) wF 5 Fholy , S SR
550001)

WE. YNNG BEF 16 FAR_FRELLESH(PAE) MW AREZ 2L TRRER-AME
-k EMNE GIE T 16 FARK Z F B B XS  AF e R A SRS mA LR X TG AR E
TH PR B E £ 0.5~8.0 mg/L L H W& BEX R BAF 48X R 23 KT 0.997, 4 R R A 0.02~
0.05 mg/L, # 5 Ao A7 BDIK & A 82%~106%, 26 R A % 7 FBAF W AR o ATbeik BB LT E
B ¥ 16 #F PAEs 694 m 547 & K

KEBIR . ARIA G IE AR = WWER AR R ;M 2

FESES X 863 XHIREB:A XEHRS:1673—1689(2015)01—0108—04

Determination of 16 Phthalic Acid Esters in Spirit by
Gas Chromatography/Mass Spectrometry

FANG Zhiging', LIN Ye?, WANG Yd', ZHANG Songfu', CAO Keming'

(1. School of Chemistry and Environmental Science , Guizhou University for Nationalities , Guiyang 550025 , China
2. Guizhou Provincial Center For Disease Control And Prevention, Guiyang 550001 , China)

Abstract: To determine the residual amounts of 16 Phthalic Acid in spirit,a liquid -liquid
extraction combined with gas chromatography/mass spectrometry was established. The results showed
that linearity of response over 16 phthalic acid esters was good from 0.5 to 8.0 mg/L. with higher
correlation coefficients (>0.997).The limits of detection were from 0.02 to 0.05 mg/L.,in addition, the
relative standard deviations(RSDs) were in the range of 0.7%~2.8%. Spike recoveries ranged from 82%
to 106% for all samples in same analysis condition. The conclusion indicated that this developed
method is simple and quick response for the determination of 16 Phthalic Acid Esters in wine.
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AR 83 - 5 S 6 A 7890A-5975C #4  HP-
5MS(30 mx0.25 mm,0.25 pm) 54 £7 95 B 404 (0 3
HE 516 T PAEs AR UEdh 5 it A 12500 380 0 8385 26, K oy
AKX,
1.2 UBITEEH

A & F :HP-5MS (30 mx0.25 mm,0.25
pom ) SR AT 8 A A (B AT HERE IR . 250 °C;
FEF THE W1 ER AR 100 °C, 4445 1 min, PL 15 °C,
min R TR 127 C, £ +F 1 min, FLL 5 C/min #
RIF A 280 CHEFF 4 min; AN FAIE R (4K

F 99.999% ) ; #H < 1 1.2 mL/min; JFFERE AR
Sy ERE  EFE R 1.0 pl.,

g & B TEEE TR ED, B TIHREE .
230 °C,BEx 70 eV ;5 2RI % . 280 C; i FI LR .
5 min,
1.3 KWA*E

HERRM AL BT RE S 5.0 mL T HZE L s
KA 1 h Bk O B HEIMA 2.0 mL IEC
B BE 1 min,3 000 r/min &0 3 min, B )2 A H
WIEAT GCIMS 434,
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2.1 HRABEERK

PAEs J& TR BT, £ CmEh ARG %
f M T T S 30%~60% K B B OB
ELHEAH T OE O e 2R A7 22 US40 X 0 5 295 AR 5% 1 45
KU VEF R KR A bR & B R A IEC
Jot $2 B 7 | 3kt G £ Bl R Y T o BRUIR] — A
AR BSGRES , FAT IR 6 IR, 4SRRI, LBR L
P2 (B S IR [T USCTE 82%~106% 22 18], EL A B 411
2.2 16 7 PAEs &g -Rig1TH

J B R 2.0 mg/L ) PAEs 1A bR 7 3%
1.2 T {0 3% 25 144 20 1, 16 Bl PAEs B e & (14 44 5 B
] MOE R R AR SEOLER 1, bR
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Table 1 Retention time, quantitative ion and qualitative ion of 16 PAEs

{8 11 1 /min EHE BT ROLEE I
1 AR R 7.685 163 163:77:135:194(100:18:7:6)
2 A R 2 TR 8.546 149 149:177:121:222(100:28:6:3)
3 A R R TR 10.247 149 149:223:205:167(100:10:5:2)
4 AR R T R 10.987 149 149:223:205:121(100:5:4:2)
5 AR iR (- L) 2 B 11.326 59 59:149:193:251(700:33:28:14)
6 AR TR (4 -2 1 2L )G 12.019 149 149:251:167:121(100:5:4:2)
7 A4 R —(2- 2 ) 2. TR 12.394 45 45:72:149:221(100:85:46:2)
8 A VR 12761 149 149:237:219:167(100:22:5:3)
9 A iR O R 14.900 104 104:149:76:251(100:96:91:8)
10 AT R T S i 15.067 149 149:91:206:238(100:72:23:4)
11 AR R Q- T A ) Z B 16.516 149 149:223:205:278(100:14:9:3)
12 AT iR 5 O R 17.159 149 149:167:83:249(100:31:7:4)
13 A IR (-2 O B 17.391 149 149:167:279:113(100:29:10:9)
14 A T iR 17.570 225 225:77:153:197(100:22:4:1)
15 A W iR IF S IS 19.828 149 149:279:167:261(100:7:2:1)
16 AB 2~ R — T 20526 57 57:149:71:167(100:94:48:13)
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23 FELEREHR
W b oA 25 L 1 A 0.5,1.0.,2.0.4.0 8.0 mg/L
PRUE RGN, e 1.2 T35 A5 1F 43 M 22 il b o

4, 458 16 Fi PAEs #3A RAFIZIEL Ry HIY
KT 0.997, [\ i 4% 3 4515 W bE (S/V) T3 7 s i e
HBRTE 0.02~0.05 mg/L 2 a], L3 2,
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Table 2 Linear ranges,linear equations, correlation coefficients(r)and limits of detection(LODs)

for Hh B /(mg/L)

1 AT R g Y'=1.039e+005x+4.024e+003 0.999 94 0.02
2 AR 2T ¥'=9.937e+004x+3.020e+003 0.999 96 0.03
3 AR R 5 TR Y'=1.426e+005x+1.139¢+003 0.999 98 0.03
4 AR R T ¥Y'=1.666e+005x—8.910e+002 0.999 96 0.04
5 A R - R ) 2T Y'=5.246e+004x—1.794e+003 0.999 92 0.04
6 AT R (4 P 2 R i Y'=4.301e+004x-2.660e+003 0.999 83 0.03
7 A iR (- Z ) 2 B ¥Y=2.702e+004x-4.625¢+003 0.997 67 0.03
8 A1 R R Y'=1.736e+005x-3.320e+003 0.999 93 0.02
9 AR R O ¥Y'=1.690e+005x—1.895¢+003 0.999 93 0.04
10 AR R TR R ¥'=7.168e+004x-2.386¢+003 0.999 88 0.03
11 A IR (- T A 2B Y'=3.084e+004x-7.275+002 0.999 80 0.04
12 A4 W iR 5K CL g Y=1.179¢+005x—1.041e+003 0.999 97 0.04
13 A iR (-2 3E) O IR ¥'=9.062e+004x-8.468e+002 0.999 91 0.05
14 A R S ¥Y=1.297¢+005x-2.169¢+003 0.999 97 0.05
15 A5 = R 1F 2 6 Y'=1.534e+005x-2.962e+003 0.999 96 0.05
16 A W iR — -5 Y'=1.426e+004x-5.303+002 0.999 97 0.05
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16 il PAEs, & [E GB9685-2008 #x i H ML AE (£
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AL S A 4 G RE S DBP B4R, s 1~3 £ [ Ax
F PR A2 /) DMP DPP DIBP 5 R 458, 20 il K
12 6 14 63 F1 16 £ 5 Hoar 11 30 PAEs BRK 1 .
WAL B AE I TR RS e R Az B TR
[ 72 B2 1 PAEs 75 9%  AE& R GC-MS EIE T H
Wb 16 Fh PAEs 5% /&, 7 ik e PRl | R A
1R, O FH T A DGR S RS I T A

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.1 2015



FEEE AMEE—E RN G P 16 AP 4R K = 7 8 B

S 2k

[ 1] R84 TPy 5 NS, 585 2% 45,2001 ,18(7) : 195-197.
WU Desheng. Endocrine disruptors and health[J]. Environ Health,2001,18(7):195-197.(in Chinese)

[2] . BRER MR 2 P VR T S AL 0 BF 58 2 e (1], A58 5 Ol BE 2% 12004 ,21(3) : 198-204.
HUANG Xin, LI Shuguang. Advances in the research on the phthalatic acid esters toxicity effects and its mechanism [J].
Environmental and Occupational Medicine ,2004,21(3):198-204.(in Chinese)

[3 ] FREEEL 5P T T AR (335 05 0 S R B AR e W A8 R I IR IR 2R 5 [ & 5 A H R 41 ,2011,30(6)
863-867.
ZHANG Congmin. Determination of trace phthalic acid esters in leaching solution of plastic food packaging by Single —Drop
Microextraction—Gas Chromatography|J]. Journal of Food Science and Biotechnology,2011,30(6) :863-867.(in Chinese )

[47] B2, I . B MR X 55 2L & R F I R AR D). BREE 4k ,2004,23(6) : 707-712.
WEI Aixue,XU Xiaobai. The effect of environmental estrogens in the deterioration of male factor fectilty [J]. Environmental
Chemistry,2004,23(6) :707-712.(in Chinese)

[5] 220900, AN, & 53R b PAEs i 8 6 E A58 BUR ). & &5 AR MR 244, 2010,29(1) : 14-17.
LI Mingyuan,HU Yinchuan. Current research on the hazard of PAEs migration in plastic package of food [J]. Journal of Food
Science and Biotechnology,2010,29(1):14 —17.(in Chinese)

[ 6] AR2BE, TR, X0, 55, SRL AR i &8 28 — B R BR 19 3L 4% 15 Y P [J]. Jb e Tl K24 4% ,2011,36(9) : 1277-1281.
LIN Xingtao, WANG Xiaoyi, LIU Chao,et al. Evaluation of phthalic acid esters contamination in plastic containers|J]. Journal of
Beijing University Technology,2011,36(9):1277-1281.(in Chinese)

[7 ] JASch B Ts A M. b B SR BERE 7 H iAt, 1989 : 11-13.

[8] &M, A% R. = WARATABB L & (i 16 el 8 Z W RRER S/ [1). & & Tk RHE ,2013,34 (21):310-
316.
LI Chunli,ZHU Xueliang. Simultaneous determination of 16 kinds of phathalate plasticizers in wine by gas chromatography/triple
quadrupole mass spectrometry[J]. Scinece and Technology of Food Industry,2013,34(21):310-316.(in Chinese)

[9] Z=HKW, skBEd, Beih, 5. HG iR AR — B ER IR A I vk (0 2 8 A AR []). Bl &L B ,2013,224(2) . 102-106.
LI Chunyang,ZHANG Xiaolei,RAO Jing,et al. Selection and optimization of the measurement method of phthalate esters in
liquor{J]. Liquor Making Science Technology,2013,224(2):102-106.(in Chinese)

[10] ®VLV Y02, e e, 55 43 B0V VA A B — 2 2000 AR) £ 335 0 P08 v (W IR RR R (). £ B 2%, 20130 1-9.
CAO Jiangping, FAN Yingying, XIE Qilong, et al. Determination of Phthalate Esters in White Spirits by Dispersive Liquid-Liquid
Microextraction Combined with High Performance Liquid Chromatography|J]. Food Science,2013:1-9.(in Chinese)

[L1] SR 4y Bre, Dok dl | & SO (0% — B 3% o 0 1 0 /0 B30 18 b 418 4% — WY R 1R 2 19 98 300 [J]. 43 Wik 3% %, 2013,32(9)
40-45.
RONG Weiguang, RUAN Hua,MA Yongjian,et al. Determination of 18 phthalate acid esters in liquor and rice wine samples by
gas chromatography—mass spectrometry[J]. Chinese Journal of Analysis Laboratory,2013,32(9):40-45.(in Chinese)

[12] S AL FH. 5 m OHAR (5335 — HB I DU AR AT B 335 D0 2 05 i 15 Al &8 28 — W RR IR [J]. 4 ikl %, 2013, 32(9) :68-73.
ZHUO Liyang. Determination of 15 phthalates in alcohol by ultra performance liquid chromatography—tandemmass spectrometry
[J]. Chinese Journal of Analysis Laboratory,2013,32(9):68-73.(in Chinese)

[13] BEFREL. GC —MS ¥4I 72 I 4878 — IR i ok B At ()], k=70 Mt it ,2010,19(6) :33-35.
SHAO Dongliang. Determination of phthalate esters residues in white spirit by GC-MS [J]. Chemical Analysis and Meterage,
2010,19(6) :33-35.(in Chinese)

RSt HRASIL 2015 FE M EE 1



