%Fj

i % £ 0G0 725 0 g 2
27— H RIS
&= ', R4z 4 ERu

(1. REFHREASHAMN P, FZ 300171;2. PE R ZRGHELZH T, XZE 300171)

By
=

W E.Rs4 P 16 FHARR W Ek A5 (PAEs) 490 2 7 ik . AR5 A T - K32, QuEChERS 7
HAA, A e - B IR (GC - MS/MS) M2, £ R A, %A/ 20 ~2 000 wg/L T2 K EL
B AL £ R R, ABxT AR 4R £ (RSD) 4 4.6% ~13.7% , 4 0.1 mg/kg #2 0.5 mg/kg Ao fr K -F
THEDkF A 84.1% ~110.4% 4 B TR A 1 ~100 ne/kg, *F % A dultl £ 2 I, 18 N5y i
¥ % 3| PAEs #4975 3¢

KRR : AR E 3% P BRI AR = T BR By RALH )

RESES TS 207.5 TEFRIRAD:A XELHS 1007 —7561(2017)06 —0046 —04

Determination of phthalic acid esters in grains by gas chromatography — tandem
mass spectrometry
LI Xu',WU Wei —ji*,LIU Jia' ,LI Feng — xu'
(1. Tianjin Grain & Oil Quality Inspection Center, Tianjin 300171
2. China Tianjin Grain & Oil Wholesale Market, Tianjin 300171)

Abstract: A method based on gas chromatography — tandem mass spectrometry ( GC — MS/MS) was de-
veloped for the determination of 16 kinds of phthalic acid esters (PAEs) in grains. The sample was ex-
tracted by acetonitrile — water and purified by QuEChERS method. The results showed that the liner range
was 20 ~2 000 wg/L, the recovery rate on 0.1 mg/kg and 0.5 mg/kg were in the range of 84. 1% ~
110.4% and the relative standard deviations ( RSDs) were 4. 6% ~13.7% . The limits of detection were
in the range of 1 ~100 wg/kg. A total of 18 grain samples were found to be contaminated with PAEs.
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16 Fft PAEs 1R FIFRER I W &Ry 1 000 mg/LL,
S EAA SRR PR R (DMP) SER R —
LTE(DEP) SR8 — W2 — 5 T Mg (DIBP) [ $f % —
PR — T (DBP) (&BA —HIR — (2 - H4 L) &
fii (DMEP) QB2 —HI R — (4 — H 3L -2 — 300 ) Mg
(BMPP) SRA_HIiR (2 - L% 5E) C Mg (DEEP) |
QR H IR — N R (DPP) 4B OK —H iR T O B
(DHXP) AR IR T 3R (BBP) (4F 8 —H
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0.25 mm x0. 25 wm) ; ERE IE B 250 °C; L4k
TJE 280 C s AMim i ke, ERERE 1 pl; 800 A
iE 1 mL/min; JFE A2 . 60 C A4+ 1 min, L)
20 °C/min F} & 220 C,{%45 1 min, L) 5 C/min F}
% 300 C,{%4F 4 min,
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HL 7B TR (ED L fERE 70 eV, B IR IR E
280 C, I FAISER I [A] 5 min, SR B 43 S e 00 A6
3 (SRM) AT BRI S
1.2.3 FEARATAL BT ik

JH e JRURES A it Ao R SO AR UK ( R A3 2 B A L
JRSESE R ) o FREOB B BYFE S S g, A 100 mL
SR, A 10 mL 2585 7K, 20 mL 20, #R
DI 30 min, IR A 3 g AALHEY 25 mL
FeEE T, JR4% 1 min, § & 15 min, 26K
2 mL £254 150 mg JG/K MgSO, .50 mg C,s .50 mg
PSA (LIS, R IR IR IR & 4% FIRA) 1 min, 7
1 000 r/min F &0 5 min, Bl FIE K 600 wL EHE 5
SRR
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X PR ETS R AT SR BT T e 5B
YR R B0 e, B HAE D B B 5 (Parent ion)
AT ¥ 8 A, R AR R T A
VERE | KIWAE N F 2+ ( Product ion) . fJ5
R G R o, TR 0 R e K Y ilf 4
O ERAUAE R . AL By 16 R — H iR e
P BRI R] W0 25 (m/z) DA SRl 48 H % (CE) W
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*x1 (REBEHE(ty) 24N EF (Parent ion,Product ion)
KAliERE(CE)

PAEs t/min Pézrzitzl)"“ P“z‘i:/“; )“’“ CE/V
DMP 8.05 163 77 10
DEP 8.91 149 93 15
DIBP 10.76 149 93 15
DBP 11.61 149 93 15
DMEP 12.00 149 93 15
BMPP 12.62 149 93 15
DEEP 13.13 149 93 15
DpPP 13.55 149 93 15
DHXP 15.84 149 93 15
BBP 16.15 149 93 15
DBEP 17.50 149 93 15
DEHP 18.28 149 93 15
DCHP 18.38 149 93 15
Diphenyl phthalate  18.84 225 71 15
DNOP 20.93 149 93 15
DNP 21.62 149 93 15
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FLAE T PSA BRI [E AHZE HOH: AT QUEChERS 2 F
AT o AR AR U 3 #E 1R A 2, O Higr
IR TR ZL R A5 A REIERE , D TR BB, R, ¥k
45 5 1R i PAEs £ Bt 2538, 18 RS RS 5
2R QuEChERS 77 :UEA 71k
PSA e W B 5 Mg I 1 S5 A 1k 2 B ()
BHREM R, BAYh &A — a1 ig,
WINA C ¥ 21k, MG HE BB H i > sk
AT AV TEIK MgSO, LBk, A Bk KRB A
R B0, 25, {5 W) I X PAEs 1 47 — 5 19 W Bt
I A g AR TG K MgSO, G AT PSA, 5
ISR, W 2 mL $2 B AT, in A 150 mg Tk
MgSO, .50 mg C,; .50 mg PSA B AT Hitf5 H AR () 14 4k

2.4 FHEOHER

PAEs £ —Fh K& (1 A A 3 A0, 23035 P L
SFICARANTE o DRI S 6 3 i v o 200 X6 A3 A A 3 5
PEA T s i, DR AR S BEIE Y o AT AL B
(1) fi L4 T h B 3 o ot o ol FH I % TR R VR R U
T, FZEAR /K e 11 I A6 8 7 I Vs b R K
B B Ja FH 288 ok b e B S5 Bl T
AA MR AW T RE A A PAEs'™ o XA [R] i R A A
HLIRF Y PAEs #6477 0% , & 30 7= 50 H PAEs
R, AR T R R R TR Rk Al
ikl .

2.5 ZMEE KGR

¥ PAEs IR A FRUE W BE K 20 ~2 000 wg/L
ANTRIA BE B, # IR TR A9 GC - MS/MS 454 I
PLINRE o DAV TRTRR R AR b , Ve BE SRy 1 Al B E A 7 4%
PERLG 75 20 bs o il 42 0 1m0 09 7 B M DG R 8. B
235 AR b ) 28 AN [RGB R A A o, e i o ik i
TR, FHLINAE . 25 5845 Fh Ak & 1 i) 0ég 1 AR
ML SR T R 45T 3 A5 (5 M LA g
SR L I v B A A ik iR B . [l 0E T
FHOC R B A H PR W2 2,

H1 2 AT, 107 VA 7E 20 ~2 000 pe/L ¥k 5
BN R, KR 1 ~ 100 ng/kg, H
DMEP .DEEP .DBEP .DNP i F i i {5 2 /)N, B A&
PR A H A AL A W =5 . DNP S i B 30T A1 Mg 75 1]
i s, DRI RS i B B e 3 T A A B
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PAEs EUExE3 0 N ugke)
DMP Y=-759732+2.182 5x 107X 0.999 7 1
DEP Y =306 232 +2. 485 68 x 107X 0.999 8 10
DIBP Y= -1.19523 x10° +4.043 73 x 107X 0.999 8 10
DBP Y=-1.023 x10° +4.839 x 10" X 0.999 9 10
DMEP Y= —148 785 +3.319 96 x 10°X 0.999 5 50

BMPP Y= -1.494 15x10° +2. 643 32 x10’X 0.999 2 10

DEEP Y= -193 674 +5.991 63 x 10°X 0.999 8 50
DPP Y= -1.584 07 x10° +5.187 95 x10’X 0.999 8 10
DHXP Y= -270 828 +4.980 12 x 107 X 0.999 9 10
BBP Y= -86666.3 +1.925 92 x 107X 0.999 9 10
DBEP Y=120 718 +8.333 14 x 10°X 0.999 9 50

DEHP Y=1.718 01 x106 +2.839 23 x 107X  0.999 7 10
DCHP Y=-1.33141 x10° +3.574 05 x 10’X  0.999 7 10
Diphenyl phthalate ¥ = -2.179 47 x10® +5.661 2 x10’X  0.999 8 10
DNOP Y= -133799 +4.707 02 x 107X 0.999 9 50
DNP Y=19 784 +5. 118 7 x10°X 0.9999 100

2.6 ENRKEIME
3 HIE &4 0. 1 mg/kg F10.5 mg/kg [N
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IFIRE 25 FURE ff R B PAESs 27 82, 3153 [ iR i1 o
PIE, AR AR 3,
3 EWEFEXRERE (RSD,n =6)

fgidt 0.1 me/ke Dkt 0.5 me/ke

P R % RSD % FRIECR/ % RSD/%
DMP 84.1 8.2 91.0 9.2
DEP 103.9 9.6 97.8 5.8
DIBP 101.7 10.3 95.7 5.6
DBP 99.8 9.2 87.3 5.1
DMEP 97.2 10.4 90.4 4.7
BMPP 87.6 11.3 94.1 5.1
DEEP 101.4 9.2 89.8 5.1
DPP 97.6 11.2 85.9 4.6
DHXP 89.8 8.7 92.0 4.7
BBP 103.8 9.9 90.1 4.9
DBEP 106.5 11.7 92.9 5.2
DEHP 110.4 10.3 88.4 9.6
DCHP 92.5 9.4 92.2 8.0
Diphenyl phthalate 102.7 11.8 87.3 4.1
DNOP 89.6 11.9 87.5 4.5
DNP 80. 1 13.7 89.5 8.1

3 B R T, 16 B bR Ak A B i el ik
ol 84.1% ~ 110. 4% , F X} 45 i fi 22 (RSD) Ky
4.6% ~13.7% , B W% 7 B3 & A Wb Y PAESs
AR TSR
3 KBRS

K EIRTTEX N (T ARG FEAF (5 A
i) EOK (6 AR ) 2 18 AR S E TR . S5 AR
%P, BE 5 b DIBP . DBP . DPP DEHP & &4, W
T4, X GFERTHGE KK L PAEs 84 (925
SRIEAR T ARSI A R R 1R 2R,
it OB oA . XS W sk iz i 2|
FEfi et AR R R A B R S B HL AR D, PRt iy
PAEs Al gk H TAEY E KB 2 215 m 5 4L

R4 ZEHEREMER

. N P Tk
A/ (mg/kg) T/ (mg/kg) FHIE/ (me/ke)
DMP 0.013 0. 006 0.010
DEP 0.054 0.032 0.047
DIBP 0.293 0.261 0.193
DBP 0.224 0.209 0.279
DMEP ND ND ND
BMPP ND ND ND
DEEP ND ND ND
bpp 0.242 0.122 0.574
DHXP 0.015 ND ND
BBP ND ND ND
DBEP ND ND ND
DEHP 0.256 0.217 0. 196
DCHP ND ND ND

k4

PAES INAE LEES EEP/S

I/ (mg/kg) A/ (mg/kg) FHIME/ (mg/kg)

Diphenyl phthalate ND ND ND

DNOP ND ND ND

DNP ND ND ND

T :ND SR

4 g

ARSLYGHFIE T4 PAEs YN E 74k, PAESs
ARG - K421, QuECKERS J5i% 4k, GC - MS/
MS U5E . 1%TTIEAE 20 ~2 000 wg/L i FIA L R4
MR AR I 84. 1% ~110. 4% , AHXS bR
M 22 (RSD) Ky 4.6% ~13.7% ,J5ikkithBR A 1 ~
100 pg/kg. Firkh B PRGE, E R AERT, X SRR
FEan I 5 % 8L, DIBP, DBP, DPP, DEHP £ i %2
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