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HARmAPBE_HBREHNE

F—iF SHEEE-RIEEGC-MS)
1 F&H

AFRHERLE T & 5 23 FARZR — R R (PAEs) IS AH 635 - B 4 U 7 ¥

AARETE TR O B AR OR R R R R R S B REE R R 2R S ELH S T
i i BORE S 4R 2R R — F iR (DMP) (48 28 — H iR — Z ik (DEP) (4B 2K — F iR — R N ik (DIPrP) |
AR~ H R AR (DAP) (48 — H iR — 7N K (DPrP) 4B —H R — % T 5 (DIBP) 4B % — H iR —
T W& (DBP) 4B — iR — (2-H 48 %) Z s (DMEP) 4B % — I iR — F: % g (DIPP) \4F % — H iR — (4-H
F-2-IFO R (BMPP) (482K — R — (2-Z & %) 4 TR (DEEP) (48 2% — H iR — ik (DPP) (48 2K — HI iR
ZCHs(DHXP) (4R — H R T 2L R 2R (BBP) (4B K —H R — (2- T &%) Z i (DBEP) (4 K —H iR —
T EE(DCHP) 48K B BR — (2-Z.3) B fif (DEHP) \ 4 % — H iR — B fig (DHP) 48 % — B iR — 5 fig
(ZZKFg .DPhP) (4F 2K — HI R — 1E ¢ F§ (DNOP) .48 KX — H iR — % T-fig (DINP) . 4F 2% — F iR — 57 2% i
(DIDP) \4F 2 — H iR — F-Fk (DNP) (JL3& A. 1) E FIHIIE .

2 FAERE

HREMBR . HAE 2T EE-FOERK A XTI E. RAFEEFEE 7 HY MRS
(SIMD , LA 533 £ B Bsf [ AR J B = BE LU RE A DA v S B S 7 A I T ARAMR A 2 &

3 A AR

B R SR v A S0 B IR0 34 O 430 40 CREAE T B30 P » Bk S e 2B RD . K I BB F K.

IEC ke gk,

L gl

Bkt

IR - o 4t

K.

BREREE . f gk 4l

BEBR 4N - ik 4l

PSA # B2 H 40 pm 5 120 pm, FLEZH 60 A,

Cis 3 B2 A 40 pm 5% 120 pm, fLEZH 60 Ao
.10 SPE /M ProElut PSA 3 E8H: (1 g,6 mL), R, A 5 mL WEIA 5 mL IE & k1736 1k .
1 ARERHEHGFEE LR AL
12 FRYEREAW A IR BUE B E IR R EM OB R 0. 1 me) , HIEC AEBCHI AL 1 000 mg/L 1
B, T 4 CUKFE P BIRTE .
3.13  FrdEM W KR EE SR IEC S MR R E A 0. 1 mg/L,0.5 mg/L,1.0 mg/L,2.0 mg/L,
5.0 mg/L,10.0 mg/L BIARUERFI B WA .
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4 NB/MEHF

SIS TR RN (GC-MS) , Bl T8+ 5 TR (ED.
SR & 0.1 mg #10.01 g,

BOWL: AMET 4 000 r/min,

AL

Gas .

WA

B RS :18 000 r/min,

LN

HARBHL,

.10 BB LI AETF 4 000 r/min,

A D DA D D DD D DD
W 00 N O O b W N —

(8]

HEH & RF

5.1 RXEEH&E
5.1.1 Bk .FEE.REHER

EOBUR —HWK 3 M R/P SRR EL AR S GR A5 1 AR i B & 100 g~500 g, AR HE i 100 mL~
500 mL) , B T8 R A P 4% L7 » [ R B [ ORAE Sy B IR 20 AR AR A IR 3 39 50, R R RR AL 2

5.1.2 RE.ERIBIRER

BOA ARERPERE A 500 g GREE A & 1) » R RUB FEALAR W85 » P4 FL AT B A0 B IR 26 A5 v 9 B 3
AR RN B H AR IARIE .

5.2 RERTE

BORIAEET 0 'C~4 CIRAF; HMik AT — 18 CUU TN AR AE . 7EHI AL B B /e 1 78 o, a8 S0 2
$ER}, BB 1ERE & 32 B V5 ek R AR BN A B AR AL .
6 MESE

6.1 K#EaE
6.1.1 kKA
6.1.1.1 REAMLBEHE

HEFRBUR &Y BAAIREE 5.0 gOE#E 0. 01 @) (B —E MKW LR E S84 T
25 mL HZEEE O 8RE H . I A F A4 =K AHE A, A 5.0 mL IEC 4%, %€ 1 min,4 000 r/min &
i 2 mln?W%iﬁ&?'f#\: GC-MS ﬁ*ﬁo

6.1.1.2 ZIAMBEHE

WEHRFRBUR S WA WBARIRAE 5.0 gOEHE] 0. 01 o) (FH ~E ALK KK LR E 84T
25 mL EZERE OB EH, 0 10 mL ZfE %€ 1 min,4 000 r/min B> 2 min, B BB — &5 1)
2
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25 mL BEEELAE L A FALI E KA AT, € 1 min, BERE LR M ER (KRB A
HEIEED, KARBERETEHET  HECKESE 5 mL, ft GC-MS 247

6.1.2 & i AE B3 Bl i i

HEFRARBUR A 35 B R 2 B ARG 5.0 gO# 2] 0. 01 @ F 50 mL B O g 4, ik
10 mLCRRIRBE K 4 & &, AT 3E 3 m /K 2, I A S8 E K MMM, inA 10. 0 mL Z fF, 1%
1 min, @A #£ B 20 min,4 000 r/min B> 2 min, WE FHBR. EERP—K, &I LEB. BRI
F 40 CEARZBETEET  HECKEARZE 5 mL, it GCG-MS 4347

6.1.3 &iHAERH

HEFRARBUR S50 1.0 gOF#E] 0. 01 @ F 25 mL BRZEE OEFAEF,MA 5 mL 25, H
Ji€ 1 min,4 000 r/min Bf.L> 2 min, {4 EEW . EERR K, G LHEB. BRI T 40 CAKE
ET HAFEESRE 1 mL,JAA—18 ‘CRIIKF & 2h,4 000 r/min 4°CR FEE L 2 min, BETRHB
GC-MS 434 .

6.1.4 QuEChERS %

6.1.2 F1 6. 1. 3 IRAE AT SR A Q0T 7 ¥ - MERRARIBUR & 3950 B A 2 [ ({4 5. 0 gORE## E) 0. 01 @
F 50 mL B OB E T, A 5 mL K (EFAERE, TFMAO, #EHMA 15 mL ZHF, WA 6 g
MgSO, #1 1.5 g BEER4, A HE 1 min,4 000 r/min B.0» 2 min, L LEW, F 40 CARZEET. HZ
EEA R 5 mL, iTA 50 mg PSA $5(3. 8),50 mg Cis#3(3. 9),150 mg MgSO, , #&HE 1 min,4 000 r/min
B0 2 min, BLEVE W, HE GC-MS 404 .

6.1.5 SPE %

6.1.2 6. 1.3 AL T RGN T Ik - MER AR IBCRE i 1.0 g THBBE LB P MA 2 mL IEC ke
10 mL Z 5, IBHEIR 4 2 min,4 000 r/min B.0 2 min, 2. BHE T EEBERK. M 10 mL ZBEEE R
FES— A HBRKEBOR 40 CTFTRARRZIE T, MA 2 mL IECHE, RGBS (Rrd L) . R
WA SPE /(3. 10) , 3 4% H #E 1 mL/min P, AR 3 H B AR 5 mL IET 8.5 mL 4% R
- 1E © St 55 W0, WOAR T S W, B IR PR IRIRER I T W, 40 CRARMRBIETEHE T, FCHEAZE 1 mL,
fit GC-MS 43-#f7 .

6.2 ME
6.2.1 SiEEE-RiELEHt

SAHEIE-FRE RN -

a) ik . TG/DB-5MS A H#B4EHE,60 mX0. 25 mm(N4),0.25 pm(KE) , BiM 24 ;
b)  FERE O EE 280 C;

0 ESHK99.999% He 5, EFHMER, BN 1.5 mL/min;

d BEFEIERE:250 C;

e) MEREE:70 eV;

D B0 (RO IR E 300 C;

g HMFHEFHBEEED, EHEEFUNELSIM,BEEFS 0% B 1L, H BN LR 1;
h)  ¥EFIZEREF A : 10 min;

D HEREREL 0 pL;
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DR IR N i
R ERETENSAR

iE iz fif /8] / min WEHEEF (m/2)
1 10.5 77,135,163,194
2 12.4 149,177,121,222
3 14.5 149,167,209
4 16.2 104,132,149,189
5 17.7 76,149, 191,209
6 19.1 149,167,205,223
7 21.5 121,149,223,205
8 23.2 59,104,149, 207
9 24.7 69,85,104,149,167,251
10 26.4 72,149,176,193
11 27.4 104,149,219,237
12 30.1 76,91,149,104,206,251
13 33.7 85,101,149,193
14 35.4 104,149,167,247,249,265,279
15 36.4 77,104,153,225
16 38.7 149,167,261,279
17 40.9 85,127,141,149,167,261,279,293,307
6.2.2 BIENBEEH
AT AR ST 3053 85 H AR T W THR R P L3R 2.
x 2 GC-MSHEBEFFR
FHRER & PRFEET (A]
‘C /min C min
Wk — 60 1.00
BBl 30.0 160 1.00
Mt 2 3.5 220 2. 00
BBt 3 5.0 270 5.00
BBt 4 2.0 280 7.00
Br Bt 5 10.0 300 1.00

6.2.3 SHEEE-REENE

AR AE I P 00 R OO0 o R A O A o AR I R X AR AR I R R B iR
WS PR AR S HE AR T R o A v AR R AR 0 R e et 08 4 P TR TR 154 T L L 249 7 7 3 A A T ) £k
PSRN, £ ERSHAE-FERGT 23 MEE_FRELGYHNSERENESILE B 1, M

4
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ER-FEEES T AEES LA C. 1. WRE AR B WA S5 AR O — B0(20. 5000, IF H7ENBR
G AR BTG R AP, BT e B B T 4 L B, I L BT S e E LS A v S U B LA —
B AT R i A AR X R B A . SO - TR R R A AT B A B T S E R R A IRE
% 3,

®3 EMRENBEFFENRALTFREE

M EFEE >50% >20%~50% >10%~20% <10%
SVF R AE X R 2 +10% +15% +20% +50%
6.3 THIXW

BRAS s ae ob , #3 _EaR I RE A R HEAT .
7 REER

7.1 BXEEHIE
AR S AR 2 N SR P AS 5 A Bl 3 8 2 L, it A B o M )
7.2 BHBEFH

A AR HE P B BT A AL FECE AT, ML E B . WA RER T2 2R, B3 A PLE
FBTER, HEFRRERTERR.

7.3 IRIESEM

B RS ESA% ML yE )5, £ 8 F/RMBE=ZW, TIRMEME 1 h, 72 200C TH# T 2 h, R EZEE
#H

8 HARITEMRR

PR TS B A B AL R 2 (D 20 3 B A & & & RS R BN B 1A
X =Al- Xe; XV

! A Xm

XA

X, — R ERMEN Y &', BACHZ RS T 7 (mg/ke) ;

A — RV P A T I Ak B Y I T AR 5

P TAEWR P AL B Y R BE B R e B 2 (pg/mL) 5

V — HBRRAESER, BALNZT (mL) ;

A b v TAE VR P A R AL B ) 0 e T 2R 5

m —— RAFBRARM KRR, BALR ().

Ci

9 FAEEER.OUZH

9.1 EEIR
AT E & R (LOQ)DINP . DIDP 3}y 0. 5 mg/kg, KAtk ¥4 0. 1 mg/kg.
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9.2 MEr®E

SrolE B A EARZLBR B DORE R SRR R R A R UK TR KR BR T8 ST LR A
BEH AN GI R 23 A @RIE — BRI , B Ik B R K i R B E S LK D. 1.

Fik REGBIE-FRE/BREE(LC-MS/MS)

10 3EHE

ARFRHERLE T 23 FhARZR — F BR R (PAEs) A WB0AH £ 3% 55 36 5 3% A 0 O 325 o

A KR UEE TR B AR ORE R ¥ R I R TR R & B AR I BE 2E RL & T
3 s B RE r P 4R 2K R — I Fis (DMIP) (48 2K — F iR — Z /i (DEP) (4B % — H iR — R N fi§ (DIPtP) .
AR —HR IR TR (DAP) (48 — W R — N lig (DPrP) (48K — M iR — 5% T B (DIBP) (4B % — W iR —
T HE(DBP) (4B — R — (2-H 4 ) Z s (DMEP) (4B % — I iR — F SR K (DIPP) \4F 2 — I iR — (4-H
Fe-2-I%F) B (BMPP) (482K —H iR — (2-Z & %) Z ik (DEEP) 4% % — B iR — [ fis (DPP) (48K — F iR
ZCFR(DHXP) (4828 — IR T 2 N &K (BBP) (4K —H R — (2- T 4 %) &g (DBEP) \#F X —H iR —
HOHE(DCHP) 48 —H e — (2-Z 5) Tl (DEHP) .48 £ — B s — BEfig (DHP) 4B 2E — B iR — g
(ZfE .DPhP) 482 — I iR — IE 3= fig (DNOP) R K —H 2 — 5% T8 (DINP) (4B X —H iR — R % Tis
(DIDP) 4B % — W iR —F-fis (DNP) (A% A. 12 FHE .

1 FAERE
A J7 ¥ F R o R i o G 4B — Y BRER #E AT SR B, LC-MS/MS i %€ A IE , SMT A E & .
12 X5 0 #

BRAEFIRTE RSN, B A 50 3 0 S A 4, K 8 7K

2.1 HEE. Ak,

2.2 ZfE ks,

12.3 IEC . ik,

12.4 AR . a3k,

12.5 &4bs.

12.6  BREREE . (g4,

12.7 FEERA . (540,

12.8 PSA ¥:[F 3. 8.

12.9 Ci ¥ :[F 3.9,

12.10 SPE /pE: [ 3. 10,

12.11 H®A,

12,12 0. 10 BR/KIEW - B 1 mL FERFN 999 mL /KIRSS, & .
1213 BE_FHERREEIRHER - [F] 3. 11,

12. 14 FRuEfs &0 W . 5 B ER AR BOE & 1) 23 Fl PAEs F#E T 100 mL 223, A B B ) a0

BWRE N 100 ng/mL BIFR R &W .

12.15 FET/EBBR -BEFEFAPEZEHBRREHERERNRINEAET/EBR. LEEHE .
6
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0.01 mg/L~1 mg/L,

13 Uiz E

13.1 WO 3% BRI BT, B B 5 B F IR (ESD.
13.2 S R¥ . B&E 0.1 mg f0.01 g,

13.3 BE.LOHLAMLT 4 000 r/min,

13.4 EH#EPYFEHE:18 000 r/min,

13.5 AR

13.6  fREGA.

13.7  AWAL.

13.8 WIERA

13.9 UL,

13.10 BB OHL: AT 4 000 r/min,

14 REFNES5RE

14.1 REHE
5.1,
14.2 RERTE

[ 5.2,

15 MEH R

15.1 e
15. 1.1 &k #
15.1.1.1 AREIALBEHE

WEHFRBUR S Y A B ARIRAE 5.0 gUFHE] 0. 01 o) (& F —E MKW LR E 84T
25 mL HEZERE OB RE P, mA B KRS/ ZEAKMHEMWHA, MA 5.0 mL ZF, %€ 1 min,4 000 r/min
B0 2 min, WE BB, 4 LC-MS/MS 4347,

15.1.1.2 SEWREH

HEFRBUR GBS WAL 5.0 gOEHE] 0.01 @) (A — S IEMERE _EhBF
25 mL HZERE OPHRXE P, M 10 mL Z§F, W 5E 1 min, 4 000 r/min B.L» 2 min, 5B EE R B —
i 25 mL B E.OE P A BAE G Z A A, RE 1 min, HELHLOHZ, B ERCER
A —ESEBEEP  RAKEZET , HZEE AR 5 mL, it LC-MS/MS 4447,

15.1.2 A& BE B4 3 Bt 4
[6.1.2, NKREET, HLEERZE 5 mL, it LC-MS/MS 4347 .
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15. 1.3 & im B8 Bl =k 3 B ik £

[ 6. 1. 3,4t LC-MS/MS 4347 .

15. 1.4

15.

QuEChERS %

1.2 #115. 1. 3 ByARE B Al R AN T 77 ¥ [ 6. 1. 4,4t LC-MS/MS 43477

15.1.5 SPE %

15.

1.2 F#15. 1.3 WiRFER AT SR T HEE 6. .5 NKREBIETEET . HCEEAZE 1 mL, it

LC-MS/MS 4347 .
15.2 ME
&
WAR ST

15.2. 1

a)

{634 T : Poroshell 120 EC-Cys H:,100 mm X 4. 6 mm (P42),2. 7 pm; B34 I : Accucore
RP-MS #,100 mmX 2.1 mm(P42),2. 6 pm; BiAH 4 ;

b)  FEhAH: FEE-0. 196 B BR VA W, BR B DR L 4
o WE:LE 4

d)  FE¥E:35 C;

e) j&#%;l() prL,

R4 REBERORERRSE

B [A] / min A0 1% HBRKEW/ % B B/ % Ji# /(mL/min)
Poroshell 120 EC-Cjg#,100 mm X 4. 6 mm(N#),2.7 pm

0 30 70 0.7
4.0 5 95 0.7
6.0 5 95 0.7
6.1 0 100 0.7
11.0 0 100 0.7
11.1 30 70 0.7
15.0 30 70 0.7

Accucore RP-MS #£,100 mm X 2.1 mm({42),2.6 pm

0 60 40 0.3
12.0 0 100 0.3
15.0 0 100 0.3
15.1 60 40 0.3
18.0 60 40 0.3

15.2.2 [ik&H
B ST

a) B TR S A B IE B TR (EST )

8
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b)  FRIEE R 2 N S (MRM) ;
© AR ANRESHR;
d HSEFEZXMFESIB. 2,

15.2.3 HHEGEEBERENE

AR AR FP B 0 0 ) R 3 BB A3 T A A E AR B AT 0T . XOARME AR IR e
HIX BB RS BRI E . ARUE AR Fr T AR B P 23 b QB2 — F BR TR AL & 49y 14 Wi oL A 3% 7
T AR AR 2 W L 90 R P o SR 5 R o A o R L, AR R B S E MRS . 7E ik LC-MS/MS
FAFT 23 MBE_HREEASYNSERENES L B 2. WE_FREELSWIRMER MRM &
S KR CHE C.2 M C 3. EHFMSEERRMT BB I Y 038 i OR B i 18] -5 45 E T AR WA
[, 3 BAEFNBR T 25 BRI [ F , B 5 A 8 7 3 389 4 B, 4% R P 8 1 B R X =R BE S AR o B T G
FAXT FEBEMI L, IR 2B 2R 5 AL B Vi Rl P DU AT 340 e o P 7 2 X O 6 0 0

5 EMRIINENBEFFEFENRALWTRE

M EFEE >50% >20%~50% >10%~20% <10%
SOVF R AR T R 22 +20% +25% +30% +50%
15.3 =QHX§

BRAS AR S 24 bR 58 2P BRBEAT .
16 REEH

G
17 ZRitEMRR

R T R0 Ak BT B 3K (2) 2 BT A p g A S i & B RS R B BR = B E .

X= A, Xm (25

KA

X — RGNS YR &', AN Z RS T 57 (mg/ke) 5

A — RPN AL A ) i U T AR 5

c P TARB P AL & WML , B 0 e R = Tt (ng/mL)
V — HBRRLEAER, ZT (mL);

A HRWE T AR P R AL A 4 0 T AR5

m ——E A FERITACR AR, AN 5 ().

18 HEEER.EHER

18.1 EEMR
AF P ERR(LOQDAP J 0.01 mg/kg, KMtk &4%10 0.1 mg/kg.
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18.2 [ =

SrolE B A EARZLBR B DORE R SRR R R A R UK TR KR BR T8 ST LR A
BEH AN GI R 23 A QRIK — BRI, B Ik BE R K i R B HE S LK D. 2.

10
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KA BHPE_FBRELSYER
F5 LA A S ® X 4K % 5| CASH FR ﬁﬁ;%
=
1 | PR TR Dimethyl phthalate DMP | 131-11-3 | C,oHy O, | 99.5
2 | WE_HR_Z T Diethyl phthalate DEP | 84-66-2 |Cy,Hy,O, | 99.0
3 | APE_HB_ R Diisopropylo-phthalate DIPrP | 605-45-8 | CiHis0, | 98.5
4 | AP BER T IRTIES Diallyl phthalate DAP | 131-17-9 |CyH, O, | 97.0
5 | ABE_HER TN Dipropyl phthalate DPrP | 131-16-8 | Cy,yH;304 | 98.0
6 | PHE_HBR_STHE Diisobutyl phthalate DIBP | 84-69-5 |Cy;sH;0,| 99.0
7| PE_PBR_TER Dibutyl phthalate DBP | 84-74-2 |CyHpO, | 99.0
8 | MME_HBR_—C-FEHE)LE Bis(2-methoxyethyl) phthalate DMEP| 117-82-8 | CuHy;sOs | 94.0
9 | ABE_HEB R Di-iso-amyl phthalate DIPP | 605-50-5 | CisHy0,| 99.5
10 | SFFE_—HB— (4-FH-2- % FE)EE | Bis(4-methyl-2-pentyl) phthalate | BMPP| 146-50-9 | CyH; O, | 98.0
11 | PE_HR_(C-ZE8H)ZTH Bis(2-ethoxyethyl) phthalate DEEP | 605-54-9 | C;sH»Os | 99.5
12 | & H B RE Dipentyl phthalate DPP | 131-180 | CisHyO, | 99.2
13 | ABE_H B _C W Dihexyl phthalate DHXP| 84-75-3 | CpHsO4 | 99.0
14 | ABEFER T H 9 5 Benzyl butyl phthalate BBP | 85-68-7 |CiyHyO,| 97.0
15 | FE_HBR_-C-TEE)ZHE Bis(2-n-butoxyethyl) phthalate DBEP | 117-83-9 | CyH3Os | 98.5
16 | PR R _IFC M Dicyclohexyl phthalate DCHP| 84-61-7 | CyHyO, | 99.5
17 | PE_HR_C-Z2FE O Bis(2-ethylhexyl) phthalate DEHP| 117-81-7 | CyuHyiO4 | 99.0
18 | 4P — F R — PR Di-n-heptyl phthalate DHP | 3648-21-3 | C,oH3 O, | 97.0
19 | 4BE_H B — 2K Tg Diphenyl phthalate DPhP | 84-62-8 |CyHuO, | 99.5
20 | 48— H B T IFE g Di-n-octyl phthalate DNOP| 117-84-0 | CyHyO, | 97.5
21 | PE_—_HBR_FTAE Diisononyl ortho-phthalate DINP | 68515-48-0 | C5H,;2 O, | 98.5
22 | AP HEBR R Diisodecyl ortho-phthalate DIDP | 26761-40-0 | Cos Hys O, | 99.5
23 | E_H BT Dinonyl phthalate DNP | 84-76-4 | CyHi Oy | 99.5

11
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M % B

(FERHE MR

RS
B.1 SE&E-RESH

®B1 ZZMBFE_FRELSY GC-MS I ERTF

E M E T
F5 HwEY PR 8 i [] / min FE
1 2 3 4
1 DMP 11. 07 163~ 77 135 194 100:26:9:6
2 DEP 13.78 149~ 121 177 222 100:8:21:2
3 DIPrP 15.12 149~ 167 209 105 100:4:4:6
4 DAP 17. 37 149" 76 132 189 100 : 17 = 28 ¢ 43
5 DPrP 17.99 149~ 76 191 209 100:5:6:6
6 DIBP 20. 30 149~ 167 205 223 100:3:2:6
7 DBP 22.74 149~ 121 205 223 100:2:3:3
8 DMEP 23.75 59* 104 149 207 100:8:11:5
9 DIPP 25.73 85" 69 149 167 100 : 33 ¢ 96 ¢ 33
10 BMPP 25.81 149~ 85 104 167 100:23:7:9
11 DEEP 26.91 72" 149 104 176 100 : 54 : 29 ¢ 11
12 DPP 27.94 149~ 104 219 237 100:4:2:4
13 DHXP 32. 30 149~ 76 104 251 100:2:3:8
14 BBP 32.56 149~ 91 104 206 100 : 74 ¢ 18 20
15 DBEP 34. 80 149~ 85 101 193 100 : 70 : 82 ¢ 45
16 DCHP 35.91 149~ 104 167 249 100:4:31:6
17 DEHP 36. 10 167 104 149 279 19:9:100: 2
18 DHP 36.16 265" 104 247 149 5:3:2:100
19 DPhP 36. 57 225* 77 104 153 100:22:5:4
20 DNOP 40. 86 279" 149 167 261 3:100:3¢:1
21 DINP 43.56 293" 127 149 167 8§:11:100:5
22 DIDP 45.73 307 141 149 167 11: 14 : 100 : 5
23 DNP 45. 95 293" 149 167 85 5:100:3:4

CEEBET.

12
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a) BHHKESH(CUR):30 Psi(AK);
b) BEFIEBEHEJS) 5 500 V;
o) FEALIRE(TEM).550 C;
d)  EASKEF (GASL) 50 Psi(RAS);
e) I BIR (GAS2) .50 Psi(AXR);
D RHESRH B (CAD) :4;
g HiZHSWEB.2,
£ B2 MPF_HRBELESY LC-MS/MS HIEXEEEFRRIESH
FE | ey FART 4> F R i S {57 B i fA] SEMEB TR FHEWE/V RS AEE/V
195.3/163.1" 105 14.3
1 DMP 194.19 5.45
195.3/133.1 100 32
283.4/207.1* 150 10
2 DMEP 282. 30 5.52
283.4/59.1 150 16
311.4/221.2* 150 10
3 DEEP 310. 3 6.19
311.4/149 100 41
223.3/149.3" 130 24
4 DEP 222.24 6.22
223.3/177.0 130 11.6
247.3/189.2* 150 11
5 DAP 246. 27 6.62
247.3/149.0 100 23
251.2/209.0* 70 13
6 DIPrP 250. 29 7.10
251.2/167.0 70 16
251.2/149.0* 120 23
7 DPrP 250. 29 7.29
251.2/191.1 120 13
319.4/225.2* 100 14
8 DPhP 318. 33 7.85
319.4/77.0 100 50
279.4/223.2* 100 13
9 DIBP 278. 35 8.99
279.4/267.2 100 15.5
313.3/205.1* 170 10.3
10 BBP 312. 36 9. 06
313.3/149.1 170 18
367.4/249.3" 130 11
11 DBEP 366. 45 9.18
367.4/101.1 130 18
279.4/205.1* 140 11
12 DBP 278. 35 9.27
279.4/149. 2 140 20
D JERL A B B 2 TSI S BCRE API 5000 FRi /BRI b 52 A, AR B Y R B0 RN AR R SR 0 T 4R

WS AW R B B bR E 2R R LS A3 .
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% B.2 (&%)
F5 | &Y T HFRE S R B B[] EHE X RHEHEE/V MESEEE/V

307.4/219. 2* 190 12
13 DIPP 306. 4 11. 74

307.4/237.2 100 13

307.4/167. 2" 100 20
14 DPP 306. 4 11.97

307.4/149. 1 190 16

331.4/167.0* 170 20
15 DCHP 330. 43 12.06

331.4/249.3 150 14

335.5/167. 2" 170 17
16 BMPP 334. 43 12. 87

335.5/251.4 170 12

335.4/149.1* 210 21
17 DHXP 334. 45 13.31

335.4/233.3 170 11

363.4/149. 3" 170 21
18 DHP 362.51 13.75

363.4/247.3 170 11

391.3/148. 7" 270 25
19 DEHP 390. 56 14. 04

391.3/113.0 250 14

391.6/149. 2" 190 19
20 DNOP 390. 56 14. 23

391.6/261.4 190 13

419.2/127.0* 150 17
21 DINP 418. 62 14. 54

419.2/275.1 150 14

419.5/149. 2 250 17
22 DNP 418. 61 14. 84

419.5/275. 4 200 14

447.4/141. 1" 190 15
23 DIDP 446. 66 14. 96

447.4/289.5 190 15

t EERBE TR,
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Mt x C
(BB R
B &

MCounts

207

159

DMP
DIPrP
DMEP
DHP

101

DEP
DPrP
DIBP

DBP

o,
a
@)

DCHP pEgpp
DPhP
DNOP

o
1

DAP

DIPP BMPP

15 20 25 30 35 40 45 {/min I

B C.1 23 F#4PE_ HERERL & W& R GC-MS-SIM E

3. 3e6 1
3. 2e6 - DHP

3. 0e6 | DNP
DEHP

2. 8c6

2. 6¢6 |
DAP— DHXP—

2. 4e6 -
2. 2¢6 DBEP — DNOP
2. 0e6 -| DINP

1. 8e6

1. 666 DPrP

1. 4e6 DPhP
BMPP—_|

1. 2¢6 3
j ~DPP
1. 06 - D/“’”’

8. 0c5 | ﬂ DIDP

6. 05 W 51

4. 0eb -

DCHP

2. 0eb

9.5 10.0 10.511.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5

T R T
15.0 15.5 16.0
{/min

0.0

C.2 23 FWeB% MEMML A MRS LC-MS/MS H 4 5% Tk E
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M % D
(B P B 3
23 Th 4B = B ER S A % Jon [ g 3R B0 4R

D1 10FERP 23 FEPE_RERE KRB REE(GC-MS %) (n=6,FHE Y ZFE)

‘ 5
oy | TR E AL . LY
me/ke | HA I SRR | AR AR AR BT BT | O | LA
ke 5 3

0.1 89.4 92.1 82.1 96.9 102. 2 82.9 82.2 82.1 82.6 83.3
DMP 1.0 98. 6 83.3 93.3 96. 2 101. 4 90. 3 95.3 96. 8 99.3 95.3
10.0 92.6 87.6 89.6 106. 2 99.6 99. 6 89.9 99. 6 99.6 99.6
0.1 92.1 97.6 93.6 98. 6 89.8 98. 6 90.6 | 100.6 99.6 95.2
DEP 1.0 97.7 97.4 85. 4 99.6 104. 2 95.5 88.4 86. 4 86. 4 86. 4
10.0 100. 2 86. 8 96. 8 92.6 99.8 93.8 97.8 98. 8 97.8 97.9
0.1 91.6 85.7 94. 6 95.2 98. 6 94, 2 90. 6 99.4 94. 6 96. 4
DIPrP 1.0 98. 8 93.6 92.2 95.4 95.7 98. 2 99.2 90. 2 94. 2 92.2
10.0 95.6 85.4 96. 4 91. 6 91.3 96. 6 96. 8 98. 4 90.4 96. 4
0.1 82.4 93.7 91.6 98. 6 89.8 95.3 86.3 82.3 85.8 88.3
DAP 1.0 97.6 102. 3 98. 8 95.6 88. 2 92.3 92.4 82.1 92.4 92.2
10.0 100. 7 93.1 95. 6 94. 3 101. 2 89.6 86. 6 92.6 84.6 85.6
0.1 89.5 97.5 99.5 101. 4 90. 6 89.5 89.4 89.4 89.9 89. 2
DPrP 1.0 98.5 88. 4 98. 3 96. 2 88. 4 88.7 98.8 98. 6 96.5 96.5
10.0 93.6 104.7 99.6 96.5 97.8 96. 2 96. 6 92.6 91.6 94.6
0.1 96. 3 87.5 96.9 81.2 90. 6 92.2 96.0 92.1 96. 6 98. 3
DIBP 1.0 94.7 97.9 96. 2 95.6 99.2 98.7 98.7 97.7 97.7 94.5
10.0 101. 2 92.4 106. 2 108. 3 96. 8 100.8 | 101.4 | 100.2 | 101.6 101.6
0.1 93.6 86. 8 98. 6 89. 4 86.9 99.1 98. 6 91. 6 92.6 92.6
DBP 1.0 98.7 97.7 99.6 98. 8 101. 2 102.6 | 95.7 98. 8 98. 8 97.7
10.0 92.3 95.7 92.6 96. 6 100. 2 102.5 | 91.3 95.6 91.3 94. 8
0.1 93.6 102.0 98.9 96.0 102. 4 92.6 89.8 82.4 95.8 89.8
DIPP 1.0 95.2 97.3 96.1 98.7 102. 2 97.7 88.2 97.6 99.8 101. 2
10.0 89.4 83.3 96. 6 101. 4 95. 8 94.8 | 101.2 | 100.7 | 100.4 101.1
0.1 95.2 107.0 98.7 92.4 80.1 89.8 82.1 90. 2 98.7 85.9
DMEP 1.0 103.1 113.1 95. 8 89.8 96. 8 101.2 | 8.6 | 102.3 95.8 104. 4
10.0 92.7 95.4 96. 9 95.8 99.6 101.1 | 95.6 | 100.6 96.9 99.9
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£ D.1(ED)
‘ (B %= / %
Ay e B R LR | | ‘ M
mg/kg | & FH T KW | R | A KR T | e EE | | ARG
OB o

0.1 102. 2 87.9 98.8 95.5 100. 6 98.6 84.7 | 100.4 98. 8 98.7
BMPP 1.0 101. 4 93.5 96.8 92.3 86. 4 95.6 85.8 | 101.5 96.8 105.5
10.0 99.6 91.4 100. 4 99.9 98.8 94,3 | 101.1 | 96.8 100. 4 102.5
0.1 89.8 94.2 95.8 92.2 95.2 81.2 88.9 85.6 95.8 89.7
DEEP 1.0 104. 2 97.4 82.8 98.7 86.4 85.6 85.6 96.9 82.8 101.4
10.0 99.8 94.9 99.6 100. 8 97.9 86.2 | 102.5 | 100.1 99.6 101.1
0.1 92.4 94,1 102. 2 99.1 96. 4 90.1 92.4 82.2 102. 2 92.9
DPP 1.0 101. 2 91.4 96.1 102. 6 92.2 91.2 89.8 93.3 96.1 98.8
10.0 96.8 107. 4 100.1 102.5 96. 4 102 95.8 96.8 100.1 93.3
0.1 88.8 86. 4 86.3 93.7 98.6 102.2 | 95.5 86.9 88. 8 98.7
DHXP 1.0 102. 2 97.7 98.5 102. 3 95.7 94.5 92.3 | 101.2 90.9 91.1
10.0 94.4 98.3 92.1 93.1 91.3 103.2 | 99.9 | 100.2 95.5 100. 5
0.1 88.7 86. 2 88.7 97.5 89. 8 101.4 | 96.2 | 102.4 98.9 102.1
BBP 1.0 94,8 97.2 94,8 88.4 88.2 96.2 | 102.2 | 102.2 | 102.8 101.1
10.0 92.5 93.6 92.5 104.7 101. 2 96.5 96. 8 95.8 100. 7 102.2
0.1 98.7 93.4 88. 8 98.8 98.9 81.2 | 102.4 | 84.5 82.8 98.7
DBEP 1.0 92.9 104.7 90.9 96.8 104. 5 95.6 | 110.2 | 101.4 | 101.1 96. 8
10.0 100. 3 101. 2 95.5 100. 4 99.7 108.3 | 81.2 | 102.8 | 101.6 102.8
0.1 93.6 94.6 98.9 95.8 89. 8 94,3 | 100.8 | 92.2 98.7 98.9
DCHP 1.0 102. 5 102.5 102. 8 82.8 106.1 80.9 97.6 98.7 98.9 108.2
10.0 93.6 97.4 100. 7 99.6 100.1 91.4 | 100.9 | 100. 8 99.9 96. 8
0.1 86.3 96. 3 82.8 95.2 84.7 91.6 89.8 99.1 85.8 101.2
DHP 1.0 89.7 99.7 101.1 86. 4 85.8 88.6 | 101.4 | 102.6 | 101.4 96. 6
10.0 95.6 85.6 101. 6 97.9 101.1 88. 2 99.4 | 102.5 | 103.3 94. 4
0.1 86.9 92.3 98.7 96. 4 88.9 87.7 94.1 98.7 96. 8 88.9
DEHP 1.0 97.8 95.6 98.9 92.2 85.6 94. 4 95.8 | 100.4 98.3 92.7
10.0 101. 2 86.5 99.9 96.4 102.5 96.6 | 102.2 | 101.2 | 100.5 96. 8
0.1 98.7 87.6 80.1 89.8 95.5 95.5 | 102.1 | 102.2 | 102.4 99.9
DPhP 1.0 103. 2 93.4 96.8 104. 2 98.2 98. 2 85.5 | 101.4 98.7 91.9
10.0 109. 3 98. 4 99.6 99.8 99.6 99.6 | 102.5 | 99.6 106. 6 104. 3
0.1 98.2 83.5 100. 6 92.4 92.4 92.4 | 103.4 | 89.8 92.4 95.8
DNOP 1.0 106. 3 102.0 86. 4 101.2 89. 6 89. 6 92.5 | 104.2 | 106.2 99.1
10.0 98.7 98.7 98.8 96.8 109. 6 101.6 | 104.5 | 99.8 99. 6 100. 4
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& D.1(5D)
Bl / %
way ﬁfmg IR |, il
e/ke | JAMI VAR B | W SR |1 | KRR | T | R AR B
B B
0.5 93.6 109.6 103.4 96.8 84.4 88.8 | 84.8 | 84.8 96.8 104.8
DINP 1.0 94.7 83.2 99.4 84.5 86.9 82.6 | 98.7 | 92.4 95.2 98.9
10.0 98.5 94.7 98.4 102. 8 100. 2 92.2 | 92.1 | 96.8 98.7 99.7
0.5 86.6 93.6 89.8 97.4 82.8 104.4 | 100.8 | 101.4 | 91.2 85.4
DIDP 1.0 96. 8 89.8 82.3 92.2 102. 4 97.7 | 104.2 | 88.8 92.1 89.8
10.0 103.6 87.4 92.6 100. 8 95.8 92.5 | 100.1 | 94.4 95.8 100.1
0.1 79.6 89.6 78.6 102. 3 105.6 98.6 | 89.3 | 78.6 80.2 90. 3
DNP 1.0 102. 3 95.3 89.3 120.3 89.6 98.6 | 92.3 | 106.3 | 106.8 102. 3
10.0 89.6 89.2 103.6 112.6 98.3 85.3 | 89.6 | 103.6 | 98.6 104. 3

F D.2 10 FhEqh 483K = BB AR AY R n ] 4 2R # iR (LC-MS/MS %) (n=6, F ¥ E i %)

- B3R /%
gy | TR BRI | £ R
me/ke | B AT VAGRRE Y | M B | PR | KRR | T | EE AR G5
B Mo

0.1 98.1 92.8 92.8 89.5 96. 6 84.1 94.6 89.6 92.1 97.6
DMP 1 98. 2 97.1 97.1 112 81.9 90. 3 91.9 109 93.7 91.1
10 97.7 92.15 92.15 103 102 99.6 93.4 96. 4 99.6 93.4
0.1 97.4 84. 2 84.2 83.5 98.7 94. 3 88.7 89.7 93.6 89.7
DEP 1 97.8 97.2 97.2 89.8 83.5 86. 2 88.5 98.5 85.4 98.5
10 97. 89 97. 81 97. 81 91.1 95.4 99.8 97.4 97.2 98.8 97.2
0.1 99.3 79.5 79.5 78. 8 85.7 99.6 95.7 95.7 99.6 95.7
DIPrP 1 107. 8 101.1 101.1 94. 6 92.8 90. 2 92.9 92.9 91.2 92.9
10 100.1 101.1 101.1 95.1 101 100. 4 100 100 86. 4 100
0.01 93.2 97.3 97.3 97.8 81.3 86.5 91.3 91.3 96.5 91.3

DAP 0.05 92.2 86. 4 86. 4 99.4 80. 6 84.2 81 81 82.2 81
1 99.8 89.8 89.8 98.1 98.1 94. 3 93.1 93.1 94.6 93.1
0.1 95.2 75.5 75.5 76.9 89. 2 97.7 89. 2 89.6 99.5 89.6

DPrP 1 96. 8 86. 8 86.8 101 79.8 92.5 99.8 109 99.1 109
10 97.8 91. 23 91. 23 101 96. 4 94. 6 96. 4 96. 4 83.6 96. 4

0.1 97.2 93.8 93.8 83.7 98 96. 3 98 98 96. 3 98
DIBP 1 97.8 91.3 91. 3 94.5 93.6 98.7 96. 6 98.5 94.7 96. 6
10 94. 89 94.11 94,11 92.1 95.1 104.2 | 94.2 97. 2 101. 2 94. 2

19



SN/T 3147—2012

£ D.2 (8)
‘ (B %= / %
Ay e B R LR | | ‘ M
mg/kg | & FH T KW | R | A KR T | e EE | | ARG
OB o
0.1 92.3 87.7 87.7 82.7 98.7 95.6 96.7 76.7 93.6 76.7
DBP 1 94,8 91.8 91.8 94.8 94.5 98. 6 94.1 84.1 94.7 84.1
10 102.1 103. 3 103. 3 102.1 104 97.3 103 105 101. 4 105
0.1 93.3 83.5 83.5 93.6 115 97.7 114 91.4 91.9 114
DIPP 1 95.8 91.8 91.8 98.5 111 97.8 111 111 96.1 111
10 100. 2 101. 2 101. 2 92.2 94. 3 108.4 | 94.3 94. 3 86. 6 94. 3
0.1 98.3 98.7 98.7 95 91.4 97.7 91.4 114 95.2 91.4
DMEP 1 93.8 112 112 105. 4 112 96. 8 112 110.5 96.4 112
10 92.28 101. 2 101.2 100. 2 101. 2 93.9 | 101.2 | 101.2 95.6 101. 2
0.1 93.8 95.4 95.4 96.7 95.4 98.9 95.4 95.4 91.6 95.4
BMPP 1 95.3 92.3 92.3 92.3 92.3 96.1 92.3 92.3 95.6 92.3
10 92.28 92.38 92. 38 92.3 92.4 102.4 | 92.4 92.4 84.3 92.4
0.1 93.5 98.1 98.1 94.4 98.6 95. 8 98.6 98.6 87.2 98.6
DEEP 1 91.3 91.2 91.2 81.2 91.2 82.8 91.2 91.2 95.6 91.2
10 91.23 91.21 91. 21 98.2 91.2 99.6 91.2 91.2 86. 2 91.2
0.1 93.6 93.6 93.6 91.8 91.6 101.2 | 91.6 91.6 94.1 91.6
DPP 1 94. 6 84.5 84.5 83.1 83.1 96. 7 83.1 83.1 91.2 83.1
10 95. 24 85. 24 85. 24 83.3 83.3 109.1 | 83.3 83.3 102 83.3
0.1 99.1 91.9 91.9 83.6 88.5 89. 8 88.7 88.7 102. 2 88.7
DHXP 1 95.9 95.9 95.9 91.4 91.9 93.9 91.4 91.4 92.5 91.4
10 98.71 91.71 91.71 91.5 91.7 96.5 91.7 91.7 101. 2 91.7
0.1 94.9 94.9 94.9 93.5 84.6 98.9 84.6 79.6 94.5 84.6
BBP 1 112.1 112.3 112.3 97.1 97.1 101.8 | 97.1 97.1 101.1 97.1
10 98.99 98.91 98.91 99.5 98.1 98.7 98.1 98.1 103.8 98.1
0.1 94.5 97.7 97.7 93.5 93.5 87.8 93.5 93.5 97.2 93.5
DBEP 1 112.1 111.1 111.1 112 112.1 101.1 | 112.1 | 112.1 97.7 112.1
10 98.99 100. 2 100. 2 91 91 101. 2 91 91 101.8 91
0.1 93.7 98.3 98.3 92.8 92.5 98.7 92.5 92.5 93.1 92.5
DCHP 1 102.1 110.1 110.1 94, 37 110 97.9 110 110 101. 2 110
10 98. 21 98. 21 98. 21 97.3 97.21 91.9 | 97.21 | 97.21 | 107.5 97. 21
0.1 98.8 89.6 89.6 87.2 79 88. 8 79 79 98.1 79
DHP 1 103. 2 103.1 103.1 115 114.1 102.4 | 115.2 | 113.1 | 101.4 112.1
10 98. 24 91. 24 91. 24 96.5 99.91 93.3 |1 99.91 ] 99.91 | 100.2 99.91
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% D.2 (&)
o 1% / %
o | TR B AT E | &
me/ke |7 VAR B | AR | PR KRR | T | E ARG
BB Mo
0.1 93.9 92.8 92.8 81.6 81 97.8 81 81 101. 3 81
DEHP 1 98.1 92.1 92.1 91.1 93.1 98. 8 93.1 93.1 107. 4 93.1
10 98.5 97.5 97.5 91. 8 92.91 102.5 | 92.91 | 92.91 99.9 92.91
0.1 94. 6 103 103 94.9 90. 3 104.4 | 89.1 89.1 87.8 89.1
DPhP 1 99.3 94.1 94.1 112 102.3 91.7 | 102.3 | 102.3 | 103.2 102. 3
10 99.12 99.3 99. 3 94. 3 93. 31 107.6 | 93.31 | 93.31 99.3 93. 31
0.1 92 91.7 91.7 91.4 94 96. 3 94.4 94. 6 99.4 94.6
DNOP 1 99.6 96.7 96. 7 95.6 94.7 101.2 | 94.7 94.7 89.1 94.7
10 99.79 102.1 102.1 105 103.1 96.6 | 103.1 | 103.1 101.6 103.1
0.1 103.4 83.6 83.6 83 106 102. 8 90 90 90. 8 95
DINP 1 97.6 87.8 87.8 91.4 98 99.9 98 98 92.6 98
10 99. 89 91.9 91.9 86.1 100.1 98.7 | 100.1 | 100.1 97.2 100.1
0.1 91.4 87.2 87.2 102 98 84.4 99.2 89. 2 102. 4 99.2
DIDP 1 109 99.6 99. 6 95. 6 93 99.8 93.5 95.5 98.7 93.5
10 99.6 99.2 99. 2 99.4 99.6 100.1 | 99.1 99.1 102.5 99.1
0.1 110. 3 102. 3 89.7 96. 3 98.5 96. 3 98. 3 102.9 | 112.6 87.9
DNP 1 98.6 101. 2 98. 6 89.6 103.6 88.9 78.9 86.9 86.3 84.9
10 88.9 99.6 102. 3 111.9 89.9 96. 3 98.6 99.1 103.6 89.9
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Foreword

This standard was drafted according to GB/T 1. 1—2009 Directives for standardization—Part 1.
Structure and drafting of standards.

Please pay attention that some of the content of this document may involve patents, the publisher of
this document does not assume the responsibility to identify these patents.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

This standard was drafted by Inspection & Quarantine Technology Center, Xiamen Entry-Exit Inspec-
tion and Quarantine Bureau of the People’ s Republic of China, Shenzhen Entry-Exit Inspection and
Quarantine Bureau of the People’ s Republic of China, Fujian Inspection and Research Institute for
Product Quality,and Jianxi Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of
China.

This standard was mainly drafted by Xu Dunming, Chen Luping, Fang Enhua,Huang Yonghui, Ye Gang,

Lin Liyi,Huang Hongxia,Zheng Xianghua,Dai Ming,Sheng Jincan, Wei Yuanlong, Yang Lizhong,Zhang
Jin,Guo Ping, Wu Min, Yue Zhenfeng,Zheng Xiaoyan,Zhou Yu.
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Determination of phthalate esters(PAEs)
in food for export

Method I GC-MS method

1 Scope

This standard specifies the determination and confirmation method of 23 phthalate esters by gas
chromatography-mass spectrometry.

This standard is applicable to the determination and confirmation of dimethyl phthalate(DMP) , diethyl
phthalate(DEP) , isopropyl phthalate (DIPrP), diallyl phthalate (DAP), phthalate Dipropyl (DPrP),
isobutyl phthalate (DIBP), dibutyl phthalate (DBP), dibutyl phthalate (2-methoxy) ethyl (DMEP),
phthalate dimethyl amyl(DIPP) , phthalate (4-methyl-2-pentyl) ester (BMPP) , phthalate (2-ethoxy) ethyl
(DEEP) ,0 amy! acetate phthalate (DPP) ,hexy| phthalate (DHXP) ,benzyl butyl phthalate esters(BBP) ,
dibutyl phthalate (2-butoxy) ethyl ( DBEP), dicyclohexyl phthalate esters ( DCHP), phthalate
(2-ethylhexyl) ester (DEHP) , G phthalate esters (DHP), diphenyl phthalate (diphenyl, DPhP), n-octyl
phthalate(DNOP) , isonony| phthalate ester (DINP) , isodecy| phthalate ester (DIDP), dinonyl phthalate
(DNP) (Table A. 1)in liquid beverages, solid drink, jam, pulp, jelly, spices, flavors and fragrances, fats
and oils,dairy products, flour and starch-based products,and pastries.

2 Principle

After extraction and purification, the analytes in various types of food are determined by gas chro-
matography-mass spectrometry with selected ion monitoring scan mode (SIM) , qualitatived by the
retention time(RT)and ion abundance, and quantitatived by external standard method with the peak
area of quantitative ion in standard sample.

3 Reagents and materials

Unless specified,all the reagents used shall be analytically pure(stored in the glass bottom to avoid
contacting plastics) ,and“water”used here is distilled water.

3.1 n-hexane:HPLC grade.

3.2 Acetonitrile:HPLC grade.
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3.3 Methanol:HPLC grade.

3.4 Acetone:HPLC grade.

3.5 Sodium chloride.

3.6 Magnesium sulfate:HPLC grade.

3.7 Sodium acetate:HPLC grade.

3.8 PSA powder:grain size 40 or 120 um, pore diameter 60 A
3.9 C;3 powder:grain size 40 or 120 um, pore diameter 60 A.

3.10 SPE cartridge:ProElut PSA glass column(1 g,6 mL),conditioned using 5 mL acetone and 5 mL
n-hexane before usage.

3.11 Standard substance:see Table A. 1 in Annex A.

3. 12 Standard stock solution: Accurately weigh an adequate amount of standards above(accurate to
0. 1mg) , to dissolve with n-hexane to form a standard stock solution of 1 000 mg/L in concentration,
and then store in dark place at 4 C.

3.13 Standard working solution: Dilute the standard stock solution with n-hexane to the intended

concentration of 0.1,0.5,1.0,2.0,5.0,10. 0 mg/L, respectively. These solutions shall be prepared
before use.

4 Apparatus and equipment

4.1 GC-MS:equipped with electro-impact source(ED.
4.2 Electronic balance:accurate to 0.1 mg and 0. 01 g.
4.3 Centrifuge: >4 000 r/min.

4.4 Nitrogen Evaporators.

4.5 Oscillator.

4.6 Whirlpool mixer.

4.7 Homogenizer:18 000 r/min.
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4.8 Ultrasonic extractor.
4.9 Tissue blender.

4.10 freezer Centrifuge: >4 000 r/min.

5 Sample preparation and storage

5.1 Preparation of test samples

5.1.1 Solid,semisolid,and liquid samples

At least take 3 wholly packed samples from the same set(the gross quantity of the solid sample is
100 g — 500 g after mixing and 100 mL — 500 mL for liquid sample), put into glass container, and
crush up the solid and semisolid sample to conformity and mix the liquid sample thoroughly as to be
weighed.

5.1.2 Capsule,tablet form and powder samples

Take approximately 500 g of representative sample, to crush with a crusher and to grind into
powder,and mix thoroughly. Put in clean glass containers,to seal and label them.

5.2 Storage of test samples

The test samples in powder form stored be stored at 0-4 C ,and other test samples shall be frozen
and stored below —18 C.

Precaution measures shall be taken to avoid contamination or other factors may cause the change of
residues concentration in samples while sampling and preparing samples.

6 Method of determination

6.1 Pretreatment

6.1.1 Liquid samples

6.1.1.1 Hard-emulsified liquid sample

Accurately weigh an adequate amount of 5. 0 g(accurate to 0. 01 g) of the mixed liquid sample(carbon
dioxide shall be eliminated if contained)into a 25 mL glass tube,add sodium chloride until the water

layer saturated,and add 5 mL n-hexane, vortex for 1 min, centrifuge for 2 min at speed of 4 000 r/
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min. and take the upper n-hexane layer for GC-MS analysis.

6.1.1.2 Liquid sample easy to emulsify

Accurately weigh an adequate amount of 5. 0 g(accurate to 0. 01 g) of the mixed liquid sample(carbon
dioxide shall be eliminated if contained) into a 25 mL glass tube,add 10 mL acetonitrile. Vortex for
1 min. Centrifuge for 2 min at speed 4 000 rpm. Take the upper layer into a 256 mL glass centrifuge
tube ,add sodium chloride until the water layer saturated,and vortex for 1 min,to settle down or cen-
trifuge to make it stratify. Take the upper acetonitrile layer into another glass tube,nitrogen evapo-
rate it to nearly dry,and constant volume to 5 mL with n-hexane for GC-MS analysis.

6.1.2 Non-oily solid and semisolid samples

Accurately weigh an adequate amount of 5. 0 g(accurate to 0. 01g) of the mixed test sample into a
glass tube with 50 mL ground glass stopper,add 10 mL water(increase the amount of water depen-
ding on sample moisture content). Add sodium chloride until the water layer saturated. Add 10 mL
acetonitrile, to vortex for 1 min, ultrasonically extract for 20 min, centrifuge for 2 min at speed of
4 000 r/min,collect supernatant fluid. Repeated once,and combined all supernatant, to evaporatedto
nearly dry at 40°C with nitrogen,and constant volume to 5 mL with n-hexane for GC-MS analysis.

6.1.3 Oily samples

Accurately weigh a mixed test sample 1. 0 g(accurate to 0.01 g)into a 25 mL glass tube with ground
glass stopper . Add 5 mL acetonitrile, vortex for 1 min, centrifuge for 2 min at speed 4 000 r/min,and
collect supernatant fluid. Repeated once,and combined all supernatant, to evaporatedto nearly dry at
40 C with nitrogen,and constant volume to 1 mL with methanol. Freeze for 2 h at 4C in the refriger-
ator, centrifuge for 2 min at speed 4 000 r/min. Take the upper layer into another glass tube for
GC-MS.

6.1.4 QuEChERS method

The following method is optional for the samples in Section 6. 1. 2 and 6. 1. 3: Accurately weigh an
adequate amount of 5. 0 g(accurate to 0. 01g )of the mixed test sample into a glass tube with 50 mL
ground glass stopper,add 5 mL water(there is no need to add water for aqueous sample) ,add 15 mL
acetonitrile exactly. Add 6 g MgSO, and 1.5 g sodium acetate. Vortex for 1 min. Centrifuge for 2 min
at speed 4 000 r/min. Take the upper layer. Evaporate it at 40C to nearly dry. Constant volume to
5 mL with acetonitrile. Add 50 mg PSA powder(3. 8) ,50 mg Cis powder(3. 9),150 mg MgSO, ,to vor-
tex for 1 min. Centrifuge for 2 min at speed 4 000 r/min. Take the upper layer for GC-MS analysis.

6.1.5 SPE method
The following method is optional for the samples in Section 6. 1. 2 and 6. 1. 3: Weigh 1. 0 g samples in

glass tubes,add 2 mL n-hexane and 10 mL acetonitrile, vortex for 2 min to mix thoroughly, then cen-
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trifuge the sample under 4 000 r/min for 2 min, collect the lower phase. Add 10 mL acetonitrile to
sample, then repeat the extraction process,combine the twice lower phases and concentrated to dry
under nitrogen at 40C. Add 2 mL n-hexane to dissolve the residue (extract) for SPE cleanup. And
then,add the extract in SPE cartridge,control the flow at about 1 mL/min and collect the eluate; And
then,5 mL n-hexane and 5 mL 4% acetone in n-hexane were used for elution,and collect the eluate;
to combine the eluates and concentrate to approach dryness under nitrogen at 40°C ,dissolve the resi-
due with 1 mL n-hexane for GC-MS.

6.2 Determination

6.2.1 GC-MS condition

GC-MS condition is as following:

a) Chromatographic column: TG/DB-5MS capillary column, 60 m X 0. 25 mm i. d. , 0. 25 pum (film
thickness) or equivalent;

b) Injection port temperature:280 C ;

¢) Carrier gas:Helium, purity=>99. 999% , constant current mode, flow rate:1.5 mL/min;

d) lon source temperature:250C ;

e) Electron ionization mode:El,70 eV;

f)  Transfer temperature:300C ;

g)> Electron impact ionization source(El) ,selected ion monitoring(SIM) (Table B. 1 in Annex B and
table 1) ;

h) Solvent delay time:10 min;

i) Injection volume:1.0 uL;

i Injection mode:Splitless.

Table 1—Select ion group

No. Time/min Select lon(m/2)
1 10.5 77,135,163,194
2 12.4 149,177,121,222
3 14.5 149,167,209
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Table 1 (continued)

No. Time/min Select lon(m/2)

4 16.2 104,132,149,189

5 17.7 76,149, 191,209

6 19.1 149,167,205,223

7 21.5 121,149,223,205

8 23.2 59,104,149, 207

9 24.7 69,85,104,149,167,251

10 26.4 72,149,176,193

1 27.4 104,149,219,237

12 30.1 76,91,149,104,206, 251

13 33.7 85,101,149,193

14 35.4 104,149,167,247,249,265,279
15 36.4 77,104,153,225

16 38.7 149,167,261,279

17 40.9 127,141,149,167,261,279,293,307

6.2.2 Chromatographic separation conditions

Temperature program which can better separate target analytes is shown in Table 2.

Table 2—GC temperature program

Rate Temperature Hold time

T /min T min

Initial — 60 1.00
Stage 1 30.0 160 1.00
Stage 2 3.5 220 2.00
Stage 3 5.0 270 5.00
Stage 4 2.0 280 7.00
Stage 5 10.0 300 1.00

6.2.3 GC-MS detection

According to the approximate concentration of the phthalic acid ester in the sample solution, select
the similar standard working solution. The standard working solution shall be randomly injected in-be-
tween the injections of the sample solution at equal volume. The responses of every analytes in the
standard working solution and sample solution shall be within the linear range of the instrumental de-
tection. Under the above GC-MS condition, the retention time of phthalic acid esters is listed in Table
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B. 1 in Annex B. and the GC-MS chromatogram(TIC) of phthalic acid esters, see figure C. 1 in Annex
C. If the deviation of retention time of the analyte between test sample and standard solution is with-
in £0.5% under the same experiment conditions,and the difference of relative ion ratio of the ana-
lyte between test sample and standard solution is also within the error allowed(the maximum devia-
tion allowed for relative ion ratio are listed in table 3), corresponding the analyte would be
considered to be in the sample.

Table 3—Maximum permitted tolerances for relative ion intensities using a range
of mass spectrometric techniques

Relative intensity
>50% >20% to 50% >10% to 20% <10%
(% of base peak)

Maximum permitted
+10% +15% +20% 150%

tolerances

6.3 Blank test

According to 6. 1-6. 3 to perform the blank testing without samples.

7 Quality Control

7.1 Sampling and preparation

Sampling tools shall be made stainless steel or glass,to avoid contacting with plastics.

7.2 Organic solvents

All organic solvents used in this standard, shall be carried out blank experiment before use. If the
background is higher than the limit of quantification, the organic solvent shall be distilled until the
background is lower than the limit of quantification.

7.3 Glasswares

Flush all of the glassware to be used with distilled water for 3 times after cleaning up, then steep into
acetone for 1 hour,dry at 200°C for 2 hours,and cool to room temperature for usage.

8 Calculation and expression of the result

Calculate the content of per phthalic acid ester in the test sample by GC-MS data processor or accord-
ing to the formula. Background value shall be deducted.
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_AixeixV

X = A.xm < (1)
Where:
X; ——the content of per phthalic acid ester in the test sample,mg/kg;
A; ——the peak area(height) of per phthalic acid ester in the sample solution;
¢, ——the concentration of per phthalic acid ester in the standard working solution,ug/mL;
V ——the final volume of the sample solution,mL;
A ;s—the peak area(height) of per phthalic acid ester in the standard working solution;
m ——the corresponding mass of the test sample in the final sample solution,g.

9 Limit of quantification and recovery

9.1 Limit of quantification(LOQ)

The method limits of quantification(LOQ)are 0.5 mg/kg for DINP and DIDP,and 0. 1 mg/kg for other
analytes.

9.2 Recovery
With different spiked concentrations in various matrixes, including guava juice, solid lactic acid bac-
teria beverage, adjustable gourmet powder, grape jelly, lemon essence, fruit cake, grapefruit sauce,

egg surface, edible olive oil, papaws milk, the recovery data for phthalic acid ester in foodstuffs are
listed in Table D. 1 of Annex D.

Method [ LC-MS/MS method

10 Scope

This standard specifies the methods of sample preparation and qualified determination by high per-
formance liquid chromatography-tandem mass spectrometry of 23 phthalic acid esters in food for ex-
port.

This standard is applicable to the determination and confirmation of dimethyl phthalate(DMP) , diethyl
30



SN/T 3147—2012

phthalate(DEP) , isopropyl phthalate (DIPrP), diallyl phthalate (DAP), phthalate Dipropyl (DPrP),
isobutyl phthalate (DIBP), dibutyl phthalate (DBP), dibutyl phthalate (2-methoxy) ethyl (DMEP),
phthalate dimethyl amyl(DIPP) , phthalate (4-methyl-2-pentyl) ester (BMPP) , phthalate (2-ethoxy) ethyl
(DEEP) ,0 amyl acetate phthalate(DPP) ,hexyl phthalate(DHXP) ,benzyl butyl phthalate esters(BBP) ,
dibutyl phthalate (2-butoxy) ethyl (DBEP), dicyclohexyl phthalate esters ( DCHP), phthalate ( 2-
ethylhexyl) ester (DEHP) , G phthalate esters (DHP), diphenyl phthalate (diphenyl, DPhP), n-octyl
phthalate(DNOP) , isononyl phthalate ester (DINP) , isodecy| phthalate ester (DIDP) , dinonyl phthalate
(DNP) (Table A. 1)in liquid beverages, solid drink, jam, pulp, jelly, spices, flavors and fragrances, fats
and oils,dairy products, flour and starch-based products,and pastries.

11 Principle

Phthalic acid esters in the test samples are extracted with acetonitrile,and the residues are deter-
mined by liquid chromatography-mass spectrometry,quantified by external standard method.

12 Reagents and materials

Unless specified,all the reagents used shall be analytically pure(stored in the glass bottom to avoid
contacting plastics) ,and“water”is distilled water.

12.1 Methanol:HPLC grade.

12.2 Acetonitrile.HPLC grade.

12.3 n-hexane:HPLC grade.

12.4 Acetone:HPLC grade.

12.5 NaCl.

12.6 Magnesium sulfate:HPLC grade.
12.7 Sodium acetate:HPLC grade.
12.8 PSA powder:As Part 3. 8.

12.9 C;3 powder:As Part 3.9.

12.10 SPE cartridge:As Part 3. 10.

12.11 Formic acid.
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12.12 0. 1%Methanol in water(V/V) :Mix 1 mL methanol and 999 mL water.
12.13 Standard substance:As Part 3. 11.

12.14 Standard stock solution: Accurately weigh an adequate amount of standards above (accurate to
0.1 mg) ,to dissolve with methanol to form a standard stock solution of 100 mg/L in concentration.

12.15 Standard working solution:Dilute the standard stock solution with methanol to the intended
concentration of 0. 01mg/L to 1.0 mg/L,respectively.

13 Apparatus and equipment

13.1 Liquid chromatography-mass spectrometry,equipped with EIS ion source.
138.2 Electronic balance:accurate to 0. 1 mg. and 0. 01 g.

13.3 Centrifuge: >4 000 r/min.

13.4 Homogenizer:18 000 r/min.

13.5 Ultrasonic extraction apparatus.

13.6 Oscillator.

138.7 Nitrogen Evaporators.

13.8 Turbine mixer.

13.9 Tissue blender.

13.10 freezer Centrifuge: >4 000 r/min.

14 Sample preparation and storage

14.1 Sample preparation
Same as Section 5. 1.
14.2 Sample storage

Same as Section 5. 2.
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15 Method of determination

15.1 Pretreatment

15.1.1 Liquid samples

15.1.1.1 Hard-emulsified liquid sample

Accurately weigh an adequate amount of 5. 0 g(accurate to 0. 01 g)of the mixed liquid sample(carbon
dioxide shall be eliminated if contained)into a glass tube of 25 mL,add sodium chloride until the wa-
ter layer saturated,add 5. 0 mL acetonitrile. To vortex for 1 min, centrifuge for 2 min at the speed
4 000 r/min,and take acetonitrile layer for LC-MS/MS analysis.

15.1.1.2 Easy-emulsified liquid sample

Accurately weigh an adequate amount of 5. 0 g(accurate to 0. 01g)of the mixed liquid sample(carbon
dioxide shall be eliminated if contained) into a 25 mL glass tube,add 10 mL acetonitrile. Vortex for
1 min,centrifuge for 2 min at hightest speed 4 000 r/min. To take the upper layer into a glass centri-
fuge tube; add sodium chloride until saturating the water layer,vortex for 1 min,standing or centri-

fuge to make it stratify. Take the upper acetonitrile layer into another glass tube, evaporate it to
nearly dry under nitrogen flow. Constant volume to 5 mL with acetonitrile for LC-MS/MS analysis.

15.1.2 Non-oily solid or semi-solid samples

Same as Section 6. 1. 2,but only evaporate to nearly dry,Constant volume to 5 mL with acetonitrile
for LC-MS/MS analysis.

15.1.3 OQOily samples

Same as Section 6. 1. 3, the analytes performed by LC - MS/MS.

15.1.4 QuEChERS method

The following method is optional for the samples in Section 15. 1. 2 and Section 15. 1. 3: Same as the
Section 6. 1. 4, the analytes performed by LC-MS/MS.

15.1.5 SPE method

The following method is optional for the samples in Section 15. 1. 2 and Section 15. 1. 3: Same as the
Section 6. 1. 5,but only evaporate to nearly dry, Constant volume to 5 mL with acetonitrile for LC-

MS/MS analysis.
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15.2 Determination

15.2.1 HPLC operating conditions

HPLC operating conditions is as following:

a) Column T :Poroshell 120 EC-C;s column, 100 mm X 4. 6 mm, 2. 7 um (diameter); Column T :
Accucore RP-MS cplumn,100 mm X 2.1 mm,2. 6 um(diameter) ; or equivalent.

b) Mobile phase:methanol-0. 1% formic acid, the elution gradient is listed in Table 4;
¢) Flow rate:see Table 4;
d) Column temperature:35 C;

e) Injection volume:10 uL.

Table 4—Elution gradient for HPLC

(Tr::]e) A0.1% formic acid(%) B Methanol(%) Flow rate(mL/min)
Poroshell 120 EC-C;s column,100 mm X 4.6 mm,2. 7 um(diameter)

0 30 70 0.7
4.0 5 95 0.7
6.0 5 95 0.7
6.1 0 100 0.7
11.0 0 100 0.7
11.1 30 70 0.7
15.0 30 70 0.7

Accucore RP-MS column,100 mm X 2. 1 mm, 2. 6 um(diameter)

0 60 40 0.3
12.0 0 100 0.3
15.0 0 100 0.3
15.1 60 40 0.3
18.0 60 40 0.3

15.2.2 MS operating conditions
MS operating conditions is as following:

a) lonization mode:ESI positive ion mode(ESI* ) ;
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b) MS scan mode:multiple reaction monitoring(MRM) ;

¢) Resolution:unit mass resolution;

d) Other MS conditions:see Section B. 2 in Annex B.

156.2.3 LC/MS/MS determination

Under the optimized instrument working condition, according to the approximate concentration of
analytes in the test sample solution,the standard working solution is selected with similar response
to that of sample solution. The standard working solution shall be injected randomly in between the
injections of sample solution of equal volume. Different matrix calibration solutions are injected into
the instrument in a separate run. Using peak area as y-axis and concentration as x-axis, the content of
phthalic acid esters in sample is quantified by standard calibration curve. The response of phthalic
acid esters in the standard working solution and sample solution shall be in the linear range of the in-
strumental detection. Under the above LC-MS/MS condition, the retention time of phthalic acid esters
is listed in Table B. 2 in Annex B. The multiple reaction monitoring(MRM) chromatograms of standard
working solution are showed in Figure C. 2 and C. 3 of Annex C.

If the deviation of retention time of the analyte between test sample and standard solution is the
same under the same experiment conditions,and the difference of relative ion ratio of the analyte be-
tween test sample and standard solution is also within the error allowed(the maximum deviation al-
lowed for relative ion ratio are listed in Table 5) , corresponding the analyte would be considered to
be in the sample.

Table 5—Maximum deviation allowed for relative ion ratio in qualitative determination

Relative ion ratio >50% >20% to 50% >10% to 20% <10%

Max deviation allowed +20% +25% +30% +50%

15.3 Blank test

According to 15. 1-15. 3 to perform the blank testing without samples.

16 Quality Control

Same as Part 7.

17 Calculation and expression of result

Use chromatographic data processor or press(2)to calculate the concentration of test in the sample:
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X = % “(2)
Where:
X ——the content of each test substance in the sample, mg/kg;
A ——the peak area of each test substance in the sample;
¢,——the concentration of each test substance in the standard working solution,ug/mL;
V ——the final volume of sample solution,mL;

Ag the peak area of each test substance in the standard working solution;
m ——sample volume which the final sample solution represents,g.

notice: Background value shall be deducted.

18 Limit of quantification and recovery

18.1 Limit of quantification(LOQ)

The method limits of quantification(LOQ)are 0. 01 mg/kg for DAP,and 0. 1 mg/kg for other analytes.
18.2 Recovery

With different spiked concentrations in various matrixes, including guava juice, solid lactic acid bac-
teria beverage,adjustable gourmet powder, grape jelly, lemon essence, fruit cake, grapefruit sauce,

egg surface, edible olive oil, papaws milk, the recovery data for phthalic acid ester in foodstuffs are
listed in Table D. 2 of Annex D.
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Annex A

(normative)

The information of 23 phthalate esters(PAEs)

Table A. 1—The chemical information of 23 phthalate esters

SN/T 3147—2012

No Compound Abbr. CAS No. Molecular Purity
formula =(%)
1 Dimethyl phthalate DMP 131-11-3 CioH10 04 99.5
2 Diethyl phthalate DEP 84-66-2 Ci2H1, 04 99.0
3 Diisopropylo-phthalate DIPrP 605-45-8 CiaHis0, 98.5
4 Diallyl phthalate DAP 131-17-9 Ci4H:, 0, 97.0
5 Dipropyl phthalate DPrP 131-16-8 CisHisO4 98.0
6 Diisobutyl phthalate DIBP 84-69-5 CisH22 04 99.0
7 Dibutyl phthalate DBP 84-74-2 CisH22 04 99.0
8 Bis(2-methoxyethyl) phthalate DMEP 117-82-8 CiaH1s 06 94.0
9 Di-iso-amyl phthalate DIPP 605-50-5 CigH26 0, 99.5
10 Bis(4-methyl-2-pentyD) phthalate BMPP 146-50-9 CoHs 0, 98.0
1 Bis(2-ethoxyethyl) phthalate DEEP 605-54-9 CisH22 Og 99.5
12 Dipentyl phthalate DPP 131-18-0 CisHz 04 99.2
13 Dihexyl phthalate DHXP 84-75-3 Ca0Hs0 04 99.0
14 Benzyl butyl phthalate BBP 85-68-7 CigHz O, 97.0
15 Bis(2-n-butoxyethyl) phthalate DBEP 117-83-9 CaoHas Og 98.5
16 Dicyclohexyl phthalate DCHP 84-61-7 CyoHzs 04 99.5
17 Bis(2-ethylhexyl) phthalate DEHP 117-81-7 Ca4Has O, 99.0
18 Di-n-heptyl phthalate DHP 3648-21-3 C2Ha O, 97.0
19 Diphenyl phthalate DPhP 84-62-8 Ca0H14 04 99.5
20 Di-n-octyl phthalate DNOP 117-84-0 Ca4Hss O4 97.5
21 Diisononyl ortho-phthalate DINP 68515-48-0 CyH4 04 98.5
22 Diisodecyl| ortho-phthalate DIDP 26761-40-0 CaHas O, 99.5
23 Dinonyl phthalate DNP 84-76-4 CoHs 0, 99.5
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Annex B
(informative)
Mass spectrometry conditions

B.1 GC-MS conditions
Table B. 1—The retention time,determination and confirmation selected monitoring ion
of 23 phthalate esters
Characteristic fragment ion(amu) Abundance
No. Compound Tr/min .
1 2 3 4 ration

1 DMP 11.07 163~ 77 135 194 100:26:9:6
2 DEP 13.78 149~ 121 177 222 100:8:21:2
3 DIPrP 15.12 149~ 167 209 105 100:4:4:6
4 DAP 17.37 149~ 76 132 189 100 : 17 : 28 : 43
5 DPrP 17.99 149~ 76 191 209 100:5:6:6
6 DIBP 20. 30 149~ 167 205 223 100:3:2:6
7 DBP 22.74 149~ 121 205 223 100:2:3:3
8 DMEP 23.75 59" 104 149 207 100:8:11:5
9 DIPP 25.73 85" 69 149 167 100 : 33 : 96 : 33
10 BMPP 25, 81 149~ 85 104 167 100:23:7:9
1 DEEP 26. 91 72" 149 104 176 100 : 54 :29: 11
12 DPP 27.94 149~ 104 219 237 00:4:2:4
13 DHXP 32.30 149~ 76 104 251 100:2:3:8
14 BBP 32.56 149" 91 104 206 100 :74:18: 20
15 DBEP 34.80 149" 85 101 193 100 : 70 : 82 : 45
16 DCHP 35. 91 149~ 104 167 249 100:4:31:6
17 DEHP 36.10 167" 104 149 279 19:9:100: 2
18 DHP 36.16 265" 104 247 149 5:3:2:100
19 DPhP 36. 57 225" 77 104 153 100:22:5:4
20 DNOP 40. 86 279" 149 167 261 3:100:3:1
21 DINP 43. 56 293" 127 149 167 8:11:100:5
22 DIDP 45.73 307" 141 149 167 11:14:100: 5
23 DNP 45. 95 293" 149 167 85 5:100:3:4

Those ions with“ * ”for quantitation.

B.2 LC-MS/MS parameters

a)

b)

c)

air curtain gas pressure(CUR) :30 Psi(nitrogen) ;

ion source spray voltage(IS) :5 500 V;

atomization temperature(TEM) ;550 C ;
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d) atomization gas pressure(GAS1) :50 Psi(nitrogen) ;

e) heated auxiliary gas(GAS2) .50 Psi(nitrogen) ;

) collision flow ratio(CAD) :4;

g) other parameters in Table B. 2

Table B. 2—Mass spectrometry characteristics parameters of 23 kinds of phthalate esters by LC-MS/MS

molecular . Characterization To cluster Collision gas
Number| compound . retention time . .
weight of ion-pair voltage/V energy/V
195.3/163.1* 105 14.3
1 DMP 194.19 5.45
195.3/133.1 100 32
283.4/207.1* 150 10
2 DMEP 282. 30 5.52
283.4/59. 1 150 16
311.4/221. 2 150 10
3 DEEP 310.3 6.19
311.4/149 100 41
223.3/149.3" 130 24
4 DEP 222.24 6.22
223.3/177.0 130 11.6
247.3/189. 2" 150 1
5 DAP 246. 27 6.62
247.3/149.0 100 23
251.2/209.0" 70 13
6 DIPrP 250. 29 7.10
251.2/167.0 70 16
251.2/149.0" 120 23
7 DPrP 250. 29 7.29
251.2/191.1 120 13
319.4/225. 2" 100 14
8 DPhP 318.33 7.85
319.4/77.0 100 50
279.4/223.2* 100 13
9 DIBP 278.35 8.99
279.4/267. 2 100 15.5
313.3/205. 1" 170 10.3
10 BBP 312.36 9.06
313.3/149.1 170 18
367.4/249.3" 130 1
11 DBEP 366. 45 9.18
367.4/101.1 130 18
279.4/205.1* 140 11
12 DBP 278.35 9.27
279.4/149. 2 140 20

Non-commercial statement :the reference mass parameters in Section B. 2 are accomplished by API 5 000 LC/MS/MS.
The equipment and its type involved in the standard method is only for reference and not related to any commercial aim,
and the analysts are encouraged to use equipments of different corporation or different types.
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Table B. 2 (continued)

molecular Characterization To cluster Collision gas
Number| compound . retention time . .
weight of ion-pair voltage/V energy/V

307.4/219. 2" 190 12

13 DIPP 306. 4 11.74
307.4/237.2 100 13
307.4/167. 2" 100 20

14 DPP 306. 4 11.97
307.4/149.1 190 16
331.4/167.0* 170 20

15 DCHP 330. 43 12.06
331.4/249.3 150 14
335.5/167.2* 170 17

16 BMPP 334.43 12.87
335.5/251.4 170 12
335.4/149. 1" 210 21

17 DHXP 334.45 13.31
335.4/233.3 170 1
363.4/149. 3" 170 21

18 DHP 362. 51 13.75
363.4/247.3 170 1
391.3/148.7" 270 25

19 DEHP 390. 56 14.04
391.3/113.0 250 14
391.6/149. 2* 190 19

20 DNOP 390. 56 14.23
391.6/261.4 190 13
419.2/127.0* 150 17

21 DINP 418. 62 14.54
419.2/275.1 150 14
419.5/149. 2 250 17

22 DNP 418. 61 14.84
419.5/275. 4 200 14
447.4/141.1* 190 15

23 DIDP 446. 66 14. 96
447.4/289.5 190 15

* The ion pair for quantitaion.
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Annex C
(informative)
MS Chromatograms
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Figure C.1 SIM gram of 23 phthalate esters by GC-MS
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Figure C.2 MRM gram of 23 phthalate esters by LC-MS/MS
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Annex D
(informative)
Recovery of 23 phthalic acid esters in various fortified concentrations

Table D. 1—Recovery of 23 phthalic acid esters in various fortified concentrations by GC-MS
(n=6,average Recovery)

Spiked Recovery/ %
Compound|concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya
mg/kg juice |bacteria beverageg powder | jelly |flavored| crisp | sauce |noodles| oil milk
0.1 89.4 92.1 82.1 |96.9| 102.2 | 82.9| 82.2 82.1 [ 82.6| 83.3
DMP 1.0 98. 6 83.3 93.3 [96.2| 101.4 | 90.3| 95.3 96.8 [ 99.3| 95.3
10.0 92.6 87.6 89.6 [106.2| 99.6 |99.6| 89.9 99.6 [ 99.6 | 99.6
0.1 92.1 97.6 93.6 |98.6| 89.8 |98.6| 90.6 |100.6|99.6| 95.2
DEP 1.0 97.7 97.4 85.4 |99.6| 104.2 | 95.5| 88.4 86.4 | 86.4| 86.4
10.0 100. 2 86.8 96.8 [92.6| 99.8 |93.8| 97.8 98.8 | 97.8| 97.9
0.1 91.6 85.7 94.6 [95.2| 98.6 |94.2| 90.6 99.4 | 94.6 | 96.4
DIPrP 1.0 98.8 93.6 92.2 |95.4| 95.7 |98.2| 99.2 90.2 [ 94.2| 92.2
10.0 95.6 85.4 96.4 |91.6| 91.3 | 96.6| 96.8 98.4 [90.4| 96.4
0.1 82.4 93.7 91.6 |98.6| 89.8 |95.3| 86.3 82.3 [ 85.8| 88.3
DAP 1.0 97.6 102.3 98.8 |95.6| 88.2 |92.3| 92.4 82.1 [ 92.4| 92.2
10.0 100.7 93.1 95.6 |94.3| 101.2 | 89.6| 86.6 92.6 [ 84.6| 85.6
0.1 89.5 97.5 99.5 [101.4| 90.6 |89.5| 89.4 89.4 [89.9| 89.2
DPrP 1.0 98.5 88.4 98.3 |96.2| 88.4 |88.7| 98.8 98.6 | 96.5| 96.5
10.0 93.6 104.7 99.6 |96.5| 97.8 | 96.2| 96.6 92.6 [ 91.6| 94.6
0.1 96.3 87.5 96.9 [81.2| 90.6 |92.2| 96.0 92.1 | 96.6 | 98.3
DIBP 1.0 94.7 97.9 96.2 |95.6| 99.2 |98.7| 98.7 97.7 | 97.7| 94.5
10.0 101.2 92.4 106.2 |108.3| 96.8 (100.8| 101.4 | 100.2 [101.6| 101.6
0.1 93.6 86.8 98.6 [89.4| 86.9 |99.1| 98.6 91.6 [ 92.6 | 92.6
DBP 1.0 98.7 97.7 99.6 |98.8| 101.2 |[102.6| 95.7 98.8 [ 98.8| 97.7
10.0 92.3 95.7 92.6 |96.6| 100.2 |102.5| 91.3 95.6 [ 91.3| 94.8
0.1 93.6 102.0 98.9 |96.0| 102.4 | 92.6 | 89.8 82.4 | 95.8| 89.8
DIPP 1.0 95.2 97.3 96.1 |98.7| 102.2 | 97.7| 88.2 97.6 [ 99.8 | 101.2
10.0 89.4 83.3 96.6 [101.4| 95.8 |[94.8| 101.2 | 100.7 [100.4| 101.1
0.1 95.2 107.0 98.7 [92.4| 80.1 |89.8| 82.1 90.2 [ 98.7 | 85.9
DMEP 1.0 103.1 113.1 95.8 [89.8| 96.8 (101.2| 85.6 |102.3|95.8| 104.4
10.0 92.7 95.4 96.9 |95.8| 99.6 |101.1| 95.6 | 100.6|96.9| 99.9
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Table D. 1 (continued)

Spiked Recovery/%

Compound |concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya

mg/kg juice |bacteria beverage powder | jelly |flavored| crisp | sauce |noodles| oil milk

0.1 102. 2 87.9 98.8 [95.5| 100.6 | 98.6| 84.7 |100.4|98.8| 98.7

BMPP 1.0 101.4 93.5 96.8 [92.3| 86.4 |95.6| 85.8 |101.5|96.8| 105.5
10.0 99.6 91.4 100.4 [99.9| 98.8 [94.3| 101.1 | 96.8 |100.4| 102.5

0.1 89.8 94.2 95.8 [92.2| 95.2 |81.2| 88.9 85.6 | 95.8| 89.7

DEEP 1.0 104. 2 97.4 82.8 [98.7| 86.4 |85.6| 85.6 96.9 | 82.8| 101.4
10.0 99.8 94.9 99.6 [100.8| 97.9 |86.2| 102.5 |100.1|99.6 | 101.1

0.1 92.4 94.1 102.2 [99.1| 96.4 [90.1| 92.4 82.2 [102.2| 92.9

DPP 1.0 101. 2 91.4 96.1 [102.6| 92.2 |91.2| 89.8 93.3 | 96.1| 98.8
10.0 96.8 107.4 100.1 (102.5| 96.4 | 102 95.8 96.8 [100.1| 93.3

0.1 88.8 86.4 86.3 [93.7| 98.6 [102.2| 95.5 86.9 |88.8| 98.7

DHXP 1.0 102. 2 97.7 98.5 [102.3| 95.7 |[94.5| 92.3 |101.2|90.9| 91.1
10.0 94.4 98.3 92.1 [93.1| 91.3 |103.2| 99.9 |100.2|95.5| 100.5

0.1 88.7 86. 2 88.7 [97.5| 89.8 [101.4| 96.2 |102.4|98.9| 102.1

BBP 1.0 94.8 97.2 94.8 [88.4| 88.2 |96.2| 102.2 |102.2 |102.8| 101.1
10.0 92.5 93.6 92.5 [104.7| 101.2 | 96.5| 96.8 95.8 [100.7| 102.2

0.1 98.7 93.4 88.8 [98.8| 98.9 |81.2| 102.4 | 84.5 |82.8| 98.7

DBEP 1.0 92.9 104.7 90.9 [96.8| 104.5 | 95.6| 110.2 | 101.4 |101.1| 96.8
10.0 100. 3 101.2 95.5 [100.4| 99.7 |108.3| 81.2 |102.8 |101.6| 102.8

0.1 93.6 94.6 98.9 [95.8| 89.8 [94.3| 100.8 | 92.2 | 98.7| 98.9

DCHP 1.0 102.5 102.5 102.8 [82.8| 106.1 [ 80.9| 97.6 98.7 [98.9| 108.2
10.0 93.6 97.4 100.7 [99.6 | 100.1 | 91.4| 100.9 | 100.8|99.9| 96.8

0.1 86.3 96.3 82.8 [95.2| 84.7 |91.6| 89.8 99.1 |85.8| 101.2

DHP 1.0 89.7 99.7 101.1 [86.4| 85.8 [88.6| 101.4 | 102.6 |101.4| 96.6
10.0 95.6 85.6 101.6 [97.9| 101.1 [88.2| 99.4 |102.5|103.3| 94.4

0.1 86.9 92.3 98.7 [96.4| 88.9 |87.7| 94.1 98.7 | 96.8| 88.9

DEHP 1.0 97.8 95. 6 98.9 [92.2| 856 |94.4| 95.8 |100.4|98.3| 92.7
10.0 101.2 86.5 99.9 [96.4| 102.5 | 96.6| 102.2 | 101.2|100.5| 96.8

0.1 98.7 87.6 80.1 [89.8| 95.5 |95.5| 102.1 | 102.2|102.4| 99.9

DPhP 1.0 103. 2 93.4 96.8 [104.2| 98.2 |98.2| 85.5 |101.4|98.7| 91.9
10.0 109.3 98.4 99.6 [99.8| 99.6 |99.6| 102.5 | 99.6 |106.6| 104.3

0.1 98.2 83.5 100.6 [92.4| 92.4 [92.4| 103.4 | 89.8 | 92.4| 95.8

DNOP 1.0 106. 3 102.0 86.4 [101.2| 89.6 [89.6| 92.5 |104.2|106.2| 99.1
10.0 98.7 98.7 98.8 [96.8| 109.6 [101.6| 104.5 | 99.8 | 99.6 | 100.4
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Table D. 1 (continued)

Spiked Recovery/ %
Compound|concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya
mg/kg juice |bacteria beveragg powder | jelly |flavored| crisp | sauce |noodles| oil milk
0.5 93.6 109. 6 103.4 |96.8 | 84.4 (838.8| 84.8 84.8 | 96.8 | 104.8
DINP 1.0 94.7 83.2 99.4 | 84.5| 86.9 [82.6| 98.7 92.4 [ 95.2| 98.9
10.0 98.5 94.7 98.4 (102.8| 100.2 | 92.2 | 92.1 96.8 [ 98.7 | 99.7
0.5 86. 6 93.6 89.8 |97.4| 82.8 |104.4| 100.8 | 101.4|91.2| 85.4
DIDP 1.0 96.8 89.8 82.3 [92.2| 102.4 | 97.7| 104.2 | 88.8 |92.1| 89.8
10.0 103.6 87.4 92.6 [100.8| 95.8 |92.5| 100.1 | 94.4 |95.8 | 100.1
0.1 79.6 89.6 78.6 [102.3| 105.6 | 98.6 | 89.3 78.6 [ 80.2| 90.3
DNP 1.0 102.3 95.3 89.3 [120.3| 89.6 |98.6| 92.3 |106.3|106.8| 102.3
10.0 89.6 89.2 103.6 |112.6| 98.3 [85.3| 89.6 |103.6|98.6| 104.3

Table D. 2—Recovery of 23 phthalic acid esters in various fortified concentrations by LC-MS/MS
(n=6,average Recovery)

Spiked Recovery/ %
Compound | concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya

mg/kg juice |pacteria beverage powder | jelly |flavored| crisp | sauce |noodles| oil milk
0.1 98.1 92.8 92.8 |89.5| 96.6 |84.1| 94.6 89.6 [ 92.1| 97.6
DMP 1 98. 2 97.1 97.1 112 | 81.9 |90.3| 91.9 109 [93.7 | 91.1
10 97.7 92.15 92.15 | 103 102 |99.6| 93.4 96.4 [ 99.6 | 93.4
0.1 97.4 84.2 84.2 |83.5| 98.7 |94.3| 88.7 89.7 | 93.6| 89.7
DEP 1 97.8 97.2 97.2 |89.8| 83.5 |86.2| 88.5 98.5 [ 85.4| 98.5
10 97.89 97. 81 97.81 |91.1| 95.4 |99.8| 97.4 97.2 | 98.8| 97.2
0.1 99.3 79.5 79.5 |78.8| 85.7 [99.6| 95.7 95.7 [ 99.6 | 95.7
DIPrP 1 107.8 101.1 101.1 |94.6 | 92.8 [90.2| 92.9 92.9 [91.2| 92.9
10 100. 1 101.1 101.1 | 95.1 101 |100.4| 100 100 |86.4| 100
0.01 93.2 97.3 97.3 |97.8| 81.3 |86.5| 91.3 91.3 | 96.5| 91.3

DAP 0.05 92.2 86.4 86.4 |99.4| 80.6 |84.2 81 81 |[82.2 81
1 99.8 89.8 89.8 [98.1| 98.1 |94.3| 93.1 93.1 | 94.6 | 93.1
0.1 95.2 75.5 75.5 |76.9| 89.2 |97.7| 89.2 89.6 [ 99.5| 89.6

DPrP 1 96.8 86.8 86.8 101 | 79.8 |92.5| 99.8 109 |99.1 109
10 97.8 91.23 91.23 | 101 | 96.4 |94.6 | 96.4 96.4 | 83.6| 96.4

0.1 97.2 93.8 93.8 |83.7 98 96.3 98 98 |[96.3 98
DIBP 1 97.8 91.3 91.3 | 94.5| 93.6 |98.7| 96.6 98.5 [ 94.7 | 96.6
10 94. 89 924. 1 94.11 |92.1| 95.1 |104.2| 94.2 97.2 [101.2]| 94.2

45



SN/T 3147—2012

Table D. 2 (continued)

Spiked Recovery/ %
Compound |concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya
mg/kg juice |bacteria beverage powder | jelly |flavored| crisp | sauce |noodles| oil milk
0.1 92.3 87.7 87.7 [82.7| 98.7 |9.6| 96.7 76.7 | 93.6 | 76.7
DBP 1 94.8 91.8 91.8 [94.8| 94.5 |98.6| 94.1 84.1 | 94.7 | 84.1
10 102.1 103.3 103.3 (102.1| 104 |97.3 103 105 |101.4| 105
0.1 93.3 83.5 83.5 [93.6| 115 |97.7 114 91.4 [91.9| 114
DIPP 1 95.8 91.8 91.8 98.5 111 97.8 111 111 | 96.1 111
10 100. 2 101.2 101.2 [92.2| 94.3 [108.4| 94.3 94.3 [ 86.6| 94.3
0.1 98.3 98.7 98.7 95 91.4 |97.7| 91.4 114 |95.2| 91.4
DMEP 1 93.8 112 112 105.4) 112 96. 8 112 110.5 | 96. 4 112
10 92.28 101.2 101.2 (100.2| 101.2 [ 93.9| 101.2 | 101.2|95.6| 101.2
0.1 93.8 95.4 95.4 [96.7| 95.4 [98.9| 95.4 95.4 [ 91.6 | 95.4
BMPP 1 95.3 92.3 92.3 [92.3| 92.3 |9.1| 92.3 92.3 | 95.6 | 92.3
10 92. 28 92.38 92.38 | 92.3| 92.4 |102.4| 92.4 92.4 (84.3| 92.4
0.1 93.5 98.1 98.1 [94.4| 98.6 |95.8| 98.6 98.6 [ 87.2| 98.6
DEEP 1 91.3 91.2 91.2 [81.2] 91.2 |82.8| 91.2 91.2 | 95.6 | 91.2
10 91.23 91.21 91.21 |98.2| 91.2 |99.6 | 91.2 91.2 [86.2| 91.2
0.1 93.6 93.6 93.6 [91.8| 91.6 |101.2| 91.6 91.6 [ 94.1| 91.6
DPP 1 94.6 84.5 84.5 [83.1| 831 |9.7| 83.1 83.1 | 91.2| 83.1
10 95.24 85.24 85.24 |83.3| 83.3 |109.1| 83.3 83.3 | 102 | 83.3
0.1 99.1 91.9 91.9 [83.6| 88.5 |89.8| 88.7 88.7 [102.2| 88.7
DHXP 1 95.9 95.9 95.9 [91.4| 91.9 [93.9| 91.4 91.4 | 92.5| 91.4
10 98.71 91.71 91.71 |91.5| 91.7 |96.5| 91.7 91.7 [101.2] 91.7
0.1 94.9 94.9 94.9 [93.5| 84.6 |98.9| 84.6 79.6 | 94.5| 84.6
BBP 1 112.1 112.3 112.3 | 97.1| 97.1 |101.8| 97.1 97.1 [101.1| 97.1
10 98.99 98.91 98.91 |99.5| 98.1 |98.7 | 98.1 98.1 [103.8| 98.1
0.1 94.5 97.7 97.7 [93.5| 93.5 |87.8| 93.5 93.5 | 97.2| 93.5
DBEP 1 112.1 111.1 111.1 112 | 112.1 |101.1| 112.1 112.1 1 97.7 | 112.1
10 98. 99 100. 2 100. 2 91 91 101.2 91 91 |101.8| 91
0.1 93.7 98.3 98.3 [92.8| 92.5 |98.7| 92.5 92.5 | 93.1| 92.5
DCHP 1 102.1 110.1 110.1 |94.37| 110 97.9 110 110 |101.2| 110
10 98. 21 98. 21 98.21 |97.3| 97.21 | 91.9| 97.21 |97.21 |107.5| 97.21
0.1 98.8 89.6 89.6 |87.2 79 88.8 79 79 |98.1 79
DHP 1 103. 2 103.1 103.1 115 | 114.1 (102.4| 115.2 | 113.1 {101.4| 112.1
10 98.24 91.24 91.24 | 96.5| 99.91 |93.3| 99.91 |99.91 [100.2| 99.91
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Spiked Recovery/ %
Compound|concentration| Guava| Solid lactic acid |Seasoning| Grape| lemon | Fruit |grapefruit| egg | olive | papaya
mg/kg juice |bacteria beveragg powder | jelly |flavored| crisp | sauce |noodles| oil milk
0.1 93.9 92.8 92.8 |81.6 81 97.8 81 81 ([101.3] 81
DEHP 1 98.1 92.1 92.1 |[91.1| 93.1 |98.8| 93.1 93.1 [107.4| 93.1
10 98.5 97.5 97.5 |91.8| 92.91 [102.5| 92.91 |92.91|99.9 | 92.91
0.1 94.6 103 103 94.9| 90.3 (104.4| 89.1 89.1 | 87.8| 89.1
DPhP 1 99.3 9.1 94.1 112 | 102.3 | 91.7 | 102.3 |102.3 |[103.2| 102.3
10 99.12 99.3 99.3 | 94.3| 93.31 [107.6] 93.31 |93.31|99.3| 93.31
0.1 92 91.7 91.7 |91.4 94 96.3| 94.4 94.6 [ 99.4| 94.6
DNOP 1 99. 6 96.7 96.7 |95.6| 94.7 [101.2| 94.7 94.7 [89.1| 94.7
10 99.79 102.1 102.1 105 | 103.1 | 96.6 | 103.1 | 103.1 [101.6| 103.1
0.1 103.4 83.6 83.6 83 106 |102.8 90 90 |[90.8 95
DINP 1 97.6 87.8 87.8 |91.4 98 99.9 98 98 |[92.6 98
10 99. 89 91.9 91.9 |86.1| 100.1 {98.7| 100.1 | 100.1|97.2 | 100.1
0.1 91.4 87.2 87.2 102 98 84.4| 99.2 89.2 (102.4| 99.2
DIDP 1 109 99.6 99.6 |95.6 93 99.8| 93.5 95.5 [ 98.7 | 93.5
10 99.6 99.2 99.2 [99.4| 99.6 |100.1| 99.1 99.1 [102.5| 99.1
0.1 110.3 102.3 89.7 |96.3| 98.5 | 96.3| 98.3 |102.9|112.6| 87.9
DNP 1 98. 6 101.2 98.6 |89.6| 103.6 |88.9| 78.9 86.9 [ 86.3| 84.9
10 88.9 99.6 102.3 |111.9| 89.9 [96.3| 98.6 99.1 [103.6| 89.9






