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Determination of Phthalate Ester Plasticizers in Injections Passed Through Infustion Set by Dispersive
Liquid—liquid Microextraction

LIU Meng, WANG Xiaoyuan(Wenzhou Institute for Drug Control, Wenzhou 325000, China)

ABSTRACT: OBJECTIVE To develop a method for simultaneous determination of 6 kinds of phthalate esters in injections
passed through infustion set by dispersive liquid-liquid microextraction-GC-MS. METHODS A mixture of extraction solvent
(toluene containing benzyl benzoate as internal standard) and surfactant (hexadecylytrimethylamminium bromide) solution was
injected into 5.0 mL of sample solution to form an emulsion by the assistance of 1 min vortex agitation. After extraction and
phase separation by centrifugation under 4 000 r-min~' for 5 min, the toluene extract were collected and analyzed by GC-MS.
RESULTS The method exhibited enrichment factor values of 6 kinds of phthalate esters ranging from 174 to 280, the limits of
detection(LOD) ranged from 0.007 to 0.04 ng-mL™" (S/N=3). The recoveries were from 97.8% to 101.2% with relative standard
deviations (RSD) of 0.44%-0.93%. DBP and DEHP were detected in some injections passed through infustion set.
CONCLUSION The method is sensitive, simple and can be applied for simultaneous determination of 6 phthalate esters in
injections.

KEY WORDS: phthalate esters; dispersive liquid—liquid microextraction; GC-MS
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TFHEFEF: ¥IHAERE 80 C, f#FF 1 min, Ll
20 °C min”' FIRZE 130 'C, {#%#F 1 min, LA
40 °C-min”' FHEZE 280 'C, {7 5 min: W A
R(LIE=99.999%); #HAE 1.0 mL-min~';
FET: AR BCERE: 2.0 ming IS
Jik: 50 mL-min'; HERER: 1.0 uL.
2.2 JRik A

il 5 G RE TR . 280 'C; BB TR H
THRBHIRED; W7 EEE TR
(SIM); HLEfER: 70eV; WHIEIR: 6.5 min; H
b s U 25 AE LR 1

F1 6MPAES M RERNE.TEETRIRET
Tab. 1 List of 6 phthalate esters and IS, retention time, m/z
selected for SIM mass detection and qualitative ion

&Y EEE/min EEET ms EVER T m/z
DMP 6.82 163 163, 77, 135, 194
DEP 7.47 149 149, 177, 121, 222
R R 8.06 105 105, 93, 77, 212
DBP 8.63 149 149, 223, 205, 121
BBP 9.98 149 149, 91, 206, 238
DEHP 10.80 149 149, 167, 279, 113
DNOP 12.09 149 149, 57, 71, 167

23 W
2.3.1  WERERMEE  BOKHRFRESZ) 50 mg,
REERRE, B 100 mL &=, IR 2 Z1E,
RESIME NN AR RS Z O 1 mL & 100 mL
2, MERRBERZE, .
232 REMNETIERMSE S KEER 6 ff
PAES-F AR (2 000 mg-L™"), Jim B 1 1] 1
100 pg-mL™" FIFERAE N8 & 5 A% 0. I AT
i B WU A 0 B A i A 1 mL & 200 mL &R
H, DKM RE R ZI R . B o D 2 2 ER IR
KM KRR 0.1, 1, 5, 10, 20, 50 ng'mL™’
f) 2 VR o R AR R
233 FEMVERIEIE AR 0.9% S AR ST
W ST A BRI B S E ST A
A0 AT B b VE S V(T 5% T B VE S 0 R R R
0.4 mg-mL ")t — UCHEAE P AT as T TR
FE A5 40 i, FLCEE 2 h FESHR(Z) 240 mL).
2.4 DLLME #1F 5%

H 25 HURE VAW S mL B T 10 mL 2 1 3
BELEF, IMANEEN 0.6 g, IWIEIRY 1 min.
PRV S 28 1.0 mmol-L™" 75k dd = F 3

BRI 20 L e ARV 30 ul, PRUETE A F]
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BV, LA 2 500 rmin”' J®#E 1 min, FLA
4000 rmin”' B0 5 min, {54 PUHAIKH S E
FI 5 mL VES 28R T 2 KA, LR A B
TEB OB RIKESE, S5 H BRI YL 1.0 pL
T GC-MS 73 BB LKA 1.
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Bl1 GC-MS &K

A-20 ng-mL™' B B-2SH: C-FEfh: 1-DMP; 2-DEP; 3-14
¥%; 4-DBP; 5-BBP; 6-DEHP; 7-DNOP.

Fig.1 GC-MS Chromatograms

A-20 ng~mL’l mixture standard solution; B—blank; C—sample; 1-DMP;
2—-DEP; 3—internal standard; 4-DBP; 5-BBP; 6-DEHP; 7-DNOP.
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T2 6FPAES &MiE. &M FTEREAME XA BER. TERELEERZH

Tab. 2 Linear ranges, linear regression equations and correlation coefficients of 6 phthalate esters, limits of detection, limits of

quantity and enrichment factor

HED) MV g mL ™! Lrite MR RH - A tH R /g mL”™! SE B[ /ng-mL™! Rk
DMP 0.10~50 ¥=0.035 49X-0.003 6 0.999 9 0.02 0.09 174
DEP 0.10~50 ¥=0.053 08X-0.000 9 0.999 9 0.006 0.04 198
DBP 0.10~50 ¥=0.110 44X+0.017 0 0.999 7 0.007 0.04 236
BBP 0.10~50 ¥Y=0.035 58X-0.010 9 0.999 7 0.004 0.02 260
DEHP 0.10~50 ¥=0.068 68X+0.001 6 0.999 8 0.03 0.09 263

DNOP 0.15~50 ¥=0.072 83X-0.025 2 0.999 8 0.04 0.13 280

®3 CEIMAE B EGET PAESHEE (X +s, n=3)
Tab. 3 Determination of phthalate esters in injections
passed through infustion set(x £s, n=3)

PAES & & /ng-mL™"

TS
DBP DEHP
0.9% S A BN HH R - -
5% ] 7 R S - -
L i P A 3 e 0.75+0.01 7.08+0.05
ST (A 7 R 1.38+0.02 11.25+0.08

W =T RoRREH .
Note: “~"not detected.
3 g
3.0 AEPUAFIMRIEEE

TE 38 5753 B A B X 5 V2 B, R LV 7
Mpe Rk B R IR R S e R R A
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H 6 FHAFIBRAMBREZE, 1FN 6 Ml
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FOERE. IECKE. Bk, PRk R HORE N2
BRI AT 5 225858
3.2 FEHUA R B ARk #E

BEAHEEHEEDNMRMEER R — N
THREERM E £ 55, s BEIA VLA 5K
AHEIPRFR LG, RIS IRE S AR AR, I8N 2R L
AR 200 R 7 A AR 82 3140 # 7 1%
(R BR ) o 17T B o VS VR AR 3G O, A HLVE 7
TERE S W R Rt 238 0, R2 ) 7 VR IR 2 HL
[T o AR B0 i R AL B A R R 30 pL, ¢
FAEEE A HUEFIARFILI N 15.8 ul. FHBEFE T
M 1.0 mL 3804 7.0 mL B 11 & 46 155 550 5 A Y e
W . BEEFE ISR RN, = A EOE I,
{ERE S RFRIA R 6.0 mL B AR [A] S 2R 3 25 9820 .
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Horb DMP 1A 1S 2 Bl A o i AR AR 3G I, %
R, XA S DMP FIKE MR RKE <. R,
A FIEFERE VAR 5.0 mL, 7ESREMFE T
BAEAMEEI>170, M EEEE R >60% .

3.3 RMEPER R IR E

T ¥ PR 77 e AR 12 A5 B 7 20 BT R AT
i, HAEIRTEIR Y T LR A . AR S
BT 3 FRmEIEMER, HiR-80(AF B T 3 i
Ay~ e R R B (9T B A TS R A
CTAB(PH & TR ENG LA, HERAFMIE, AR
W BE SR T MR X R B R B . K I
1.0 mmol-L ™" CTAB ¥4 ¥ it i 2 5t 3 B .
34 B FRREMR

TEAE fif ARV TR AR N — 2 2 1) 6 PO 384 i3 A
(DERENEE G NS o 2 = s TS k)
TEAMIE A 0 B8N 20%, XF A HUE PAES 5 WA
WA L By . R ILEAINIKRE N 12%K), B
I5 B R EREEUHUR
3.4 inJiE S H S TA]

£ DLLME H, Z2HUIN [R] 9 25 B0 N 22 55
DI E 2 T i — Bet 1)1, SRR . k.
Ve S5 4 B 7 VR AR 4 BIOR VAR ZE B, DA &R
HUHR . RSLIHEE TIRIE(EX 5 s). H#A. R
JVE 1 min % A8 HORCR B 5200 o K 30K B T 4 B g
R B AERERUICR, O A RS .

2 5 Y THE I A0 ZE AR 52 R . IR E
WA 5 s SEK A 60's, REHUSCRIZHTIE K. (HiR
WET TR RE K 22 70 s, ZEHUSCR SO FRAIG . X Fh AL
R B BT[] 2 K S 36 K5 BRAR I 3 5 2 2Ok
— 3. WRERH TIARIERCFE S, BEAE A U
() P 25k 8 38 0, 25 L ) 0 7KV R Vs A
SEUEFAYE T R . B, R IR
JVE 4 B AE B 6] M 60 s.

3.6 5 HF-LPME %
Hd 2337 T F i) #& 89 4l o v W 4%
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HF-LPME vEUSIEAT R AL B, 4% “2.17 & “2.27
TR A 4T JG 220, B a5 AR ik T

i, R NE 4, 5 HF-LPME 0, A5k

PNy 5R R PO ZENE T IR A ST

%4 L5 HF-LPME #* b%&
Tab.4 Compare with HF-LPME method
mH HF-LPME % DLLME i

AEBUE ] GEES CIES
HH R 8] /min 30 1
B e min”! Tk 719+ 500 A TiE 2 500
FE A F/mL 100 5

SRR M S AN S DBP 0.73+0.03 0.75+0.01
SE 45 /mg-mL ' (n=3)  DEHP 6.95+0.12 7.08+0.05
SALTT RSN 5E DBP 1.32+0.07 1.38+0.02
45 /g -mL™ (n=3) DEHP 11.40+0.26 11.25+0.08

LR TR, AR SR B

FE b AR

L RENEUER MM &, B, |
IF ) S5 5 0 D) SR EAT 04, S T e e Ay B 0 HC
ARVBURE AR B, 0 3 VR T S R
PAES & & kTR IERBUE R 24 [
K, W] I E WA I R R PAES, N TT
WERERST SR PVC 24 i B bR A Y 7S
PAES 3 2357 AE LA il 71 o R E A2 SR VA I
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