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Determination of parabens in infant milk powders by high performance
liquid chromatography-electrospray ionization tandem mass spectrometry
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Abstract: A method/for the determination of 8 parabens in infant milk powders by using high performance liquid
chromatography-electrospray. ionization tandem mass spectrometry was developed. The target preservatives in infant
milk powders were extracted by acetonitrile and cleaned-up by HLB solid-phrase extraction, and then eluted with
methanol and acetone solutions respectively. The eluate was collected and concentrated under a gentle stream of
nitrogen gas, and then analyzed by HPLC-ESI-MS/MS. The recoveries of 8 parabens in infant milk powders at 3 levels
(5,10 and 100 ng=g™') were 78.8%—118% ,72.8%—99.8% and 71.1%—96.1% and relative standard deviation
(RSD, n=5) was 3.2%—10%. The method detection limits were 0.04—0.43 ng-g™". This developed method was
applied to analyze the infant milk powders in Beijing and results showed that some PBs were detected all in seven
samples.

Keywords: high performance liquid chromatography-electrospray ionization tandem mass spectromeltry, parabens,

preservative, infant milk powders.

Xof R R R AL A4 ( parabens , LA R RIFK PBs) VMBI )32 i FH AT H2305 100 45014 7 o2 e rp 3 2
iR G (MeP) | B (EP) (PTG (PrP) AT T ( BuP ) il K, SRy 17 SN S8 A0SR 33X JLRM Bl 8 700 28 5 e R A il 2
{GB2760—2014 £ & R IR AR 1 ) PR R £ i vl 38 248 FR R 285 B 3 7 1) S R 22 0.012—0.5 -k ™' (LAXT 2
SEORHRTT) 2011 4F ) 5 ] 53 0T ok M B RO A 900 S JR) e A 14 € G F B S S N R % 3 B R R D iR 46 33 A i W4 T4
5 ) H 2 b o PR B Y R DA i S LR 2 7 i S e B R R i .
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I L TR, S T ARSI B gl Lk v ARV 3 PBs 2B BRI A e A iR B R L.

AL T L Acclaim Mixed-Mode HILIC 835 #E k73 B AL, W 2 N BRE E & , HPLC-MS/MS £ 22 1 JL 93 43 v
8 FiPBs 1443 H7 77 k. i b ¥ 75 10k B % B AH AR BUE A SR & SE W B v IR 3t PBs, JF 004k T 1T Ab 38 45 0. 2 7 WL B e B
| AR R AR, T T B LIy Wk iR & PBs B b S A o T S 2

1 S:236%34 ( Experimental section)
1.1 A SR

SEUG T AR 34 A ik A PR LB AT ERIE [ 52 [# Fisher 24 /], 1E O BE A 72 E CNW Technologies Gmbh 23 #] , H
TREEE H SE[E Alfa Aesar A ], SEERFH/K A Milli-Q 7K (25 CH} 18.2 MQ-em, 32 [F Millipore A H] ) .

XA T IR IR Al B Wb ity - X2 0K H R TR ( MeP,97.5% ) (X R OR T IR L 1R (P, 99.0% ) A ¥ FE A8 Y
R (PrP,99.3% ) #2325 IR T 1R ( BuP, 100% ) ¥ 3628 H R IR ( B2P, 100% ) % 5 5625 H 2 1F iR ( PeP >
98.0% ) X B2 FEH H R BT ( HeP,99.0% ) X #2375 R IE 3 1R ( OcP ,98.0% ) (414 T 36 [F Sigma-Aldrich 2 7)) . [ A7 3
PR JBA M« %] 558 28 Y 2 FHY R -d4 ( MeP-d4,98.0% ) X F2BE2R F IR £ TiR-d S (EtP-d5, 98.0% ) K38 B2 F B TN g -d7
(PrP-d7, 98.0%) ¥ 3 2 B R T F-d9 ( BuP-d9, 98.0% ) I X ¥ 5L 2% B 2 % fi5-d7 ( BzP-d7,98. 0% ) ¥ T fin & kK
Toronto Research Chemicals 23] ).

T B R BBt T AR P BC /) - 45 FRER 25.0 mg ARifid , B AR IR 25 T 25 mL & /iR BL A 1000 mg- L™
I BAARARAERE SV, T T =20 °C FIRAFE AR5 TS B bR AR i AV, P Y I BT 5 3k B AR S A vl AR WR £ 4 CF
HHREEH.

[EIE 3R AR ) o 9 T - VAR PR B 12,5 mg [ 3R AR BT, Y B gt B 45 25 mL AR B A BT, Bk
500 mg- L~ B EABR PIARAE £, TE—20 °C T 85 BHRAT SR 5 B0t S bR P bR 4 T, PR Wi T o e B A TR A& P b T4
W, 78 4 C T EE R A .

BESLE B WS A 6T T P A A UL A LIS Wk R L 7 A HLP s 1 B (0—6 1~ H )3 A2 BE(6—
2AA)24 3 B(12—36 )24, /g 1—7 5.

1.2 s s

- 2 S0 WO 35 UliMate3000( 25 [E Thetmo Fisher 23 7)) , AP13200 = 5 PU ML AT 83 B¢ BT i A6 T R 55 (5
NFHA P RGN T B HUBESE B IR (EST) AR - AILARHR 5 1 (LR A WA A il i A R /) B0 L (FE
Sigma A F]) , BWAL (K HTTE A 2 RA A F) |, Oasis HLB FEHIFEBUIME (6 mL,200 mg, 3E[E Waters 2AH] ) , LT
TV (MR LR 2 E R 5 (1) A IR ATE) .

{033 2514 : Acclaim Mixed-Mode HILIC 8% 4E.¢ 2.1 mmx 150 mm,3 wm) ; FishAH:0.1% F R E K IF W (A) M ZJE
(B) s HEL:25 C 5 0.2 mL - min "' s $EAE G015 b B BE VG 45 47 : 0—2 min, A fR%F 60%,2—3 min, A 1 60% 75 Jy
55% ,3—6 min, A B 55%75 K 0% {37 4 min, 10—11 min, A FH 0%75% 60% ,11—17.5 min, A {£4F 60%.

Fig St AT R B 55 8 R ESD) , AR b & WA 088 4 T L2 SOy Wa AR X 44T 56 FH A B X 45 4
gy s e RE | A DI T QAT B T (Q3) Hilh A2 [ M-A ] - R 5 TR F 3 7. 5 E A% 44, it i
BIAR SRR A HT AR A3 SR ST 0.14 MPa, Rl 856 77 0.02 MPa, FLIBESS FL R 5000 V, %5 A6 S LR (TEM)
600 °C , %54k (Casl ) 0.38 MPa  §fi B 55 1L ( Gas2) 0.45 MPa. FiE R I 254 L3 1.

1.3 FESETALFR

FREL 1.00£0.02 g W54 T 50 mL B0 T A 10 ng PARYIBTFT 10 mL $2BOA ) L, BHE 2 min, BAIRG 40T
350 remin” (IR 4 h AR JE B 5000 remin™ 8500 10 min H8 FIEW, B IRRFUUEINA 3 mL 1F AR E, 8 E
5 min, B FRIECHE, 5B R RRBOOMAE OB EE BAE 1 KGR 1975 AU 48 & 2 mL, i A B 410K 76 B
% 100 mL, DAME R BUE AHZE BT b s S5 HLB /AMETSE A 5 mL FREBEAT 5 mL BAKIE L, LREES IS, A 6 mL
ABLIKMRVE, BS54 6 mL BN 6 mL PN EAVENE. & H VBRI 2R 238 T 5 PR LR e 25 5 1 mL, B 7R
B0Jmat 0.22 wm JEIRIERR, 7F HPLC-MS/MS #:.

2 ZR 54 (Results and discussion )
2.1 SPE %/t

ARSCHERE T HLB AU XTRE G AT 5 NS e. R 4O bR A T [ A A B 56, SR FH 6 mL FR VRN, OcP B [l
FINT 50% , F Lt —2 2R FHNERIEATURRL. 43 9 %58 2 4 .6 mL AR A PR SR | 45 SR & 80, YR i in A TR B /S, BuP |
HeP OcP (1 [EI 2 i 248 5 R A 6 mL I BE+6 mL PIERAE A VR B o3 F AT VR AT, 8 i PBs B9 T34 IS 2 99.7%—
107% ,8 B B R4 0T REA 56 A Vet , TR 22 5206 R 4 b 3R P A I VR A S Y AL
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Table 1 Experimental condition of electrospray tandem mass spectrometry

) Solution Collision . Collision
Compounds Q1 Parent ion Q3 Product ion Entrance cluster entrance Collision export
pressure/V voltage/V pressure/ V. energy/eV pressure/ V.

MeP 151.0 91.9" -5 =27 -7 -26 -10
136.0 -5 =27 -6 =27 -14

EtP 165.0 93.0" -5 =25 -14 -30 -10
137 -5 =25 -7 -17 -13

PrP 179.0 93.0 -5 -30 -8 -28 -10
136" -5 -30 -6 -20 -14

BuP 193.0 91.9" -5 -30 -8 =35 -10
136 -5 -30 -6 =35 -10

PeP 207.1 91.9" -10 =35 -9 -34 -10
93.0 -10 =35 -9 -30 -10

HeP 235.1 92.0" -5 -40 -12 -38 -10
135.9 -5 -40 -8 =25 -14

OcP 249.1 93.0" -5 -45 +10 =35 -13
136 -5 -45 =10 =27 -10

BzP 227.0 91.9 -5 =25 -8 -34 -10
136" -5 =25 -8 -18 -14

MeP-d, 155.0 96.1" -10 =25 -10 -28 -10
112.1 -10 25 -10 -28 -10

EtP-ds 170.0 91.9 -5 -26 -8 -30 -10
94.0" -5 =26 -8 -30 -10

PrP-d, 186.1 91.9 -5 -30 -8 -33 -10
94.0" -5 -30 -8 -33 -10

BuP-d, 202.1 91.9" -5 -30 -8 -34 -10
136.0 -5 -30 -8 -34 -10

BzP-d, 233.9 91.9 -9 -40 -10 -40 -11
136.0 " -9 -40 -26 =22 -13

# : Quantitative ion.

2.2 PREUE IR R

A5 0 R H I | I B AR IR EE 1 (1:9,2:8 505 . 8:2 ) B F e Z I TR AV 751 40 S 1 S B BB, 2R 65 i i S e o
HEAT bR [T S 56, 25 SR I i £ I A A B BG4 5 A4 /0 FL IS % i, 8 i PBs 19735 [Tl 34 70.9% —
96.3% , IR I 2 M 1 S i g 7).
2.3 IR

INASRBGAT G , 43 51K FHHE S 30 min AR 12 h BRI 20, AT IR [0 050 52 56 45 5% % B, 8 75 4 Bt 8
PBs 34 [HIK 2 26.7%—104% . i 4R % $2 BT 8 i PBs -3 Ml 70.9—93.4% , i 75 $2 L& H AR LA 1 1 [ i 5
3 i (6%, 107 L & B S o R bR 7 AR U AV T B AE B B0 J5 AT 5 T e, DT R ) 1 8 BRSS9 37 4 st
(AT THRAE (4350 2.4 6.8 h) S5 A L, M4k% BRI 4 h &, BEs L& 90 38 K F 70% B s FRase , J
BEIRFE ARG T 1] 7 4 .
2.4 VIR LT

AR SCE B G VR AR IGA T, 286 TEHL U R ik HL A 3E R A A ROR. FE LI L i — S R T Z B R 1k 2,
i (L —0.5% .18 ) ULTE B 1 RRECR R PR R S e A TS RIS 86 SE 0 25 B0 | G A T 3R ORI 3 2 1 At 8
PBs V-3 [HIBCRAE 70.9%—96.3%. B2 A LG #E4 THR BRI DLTE 2 H B 7 1 LSORTE 62.4%—94.5% Z 0] BB A8 R PE 2% 4
T, PBs 1Y ISR A i HE T, BRI S50 e 15 2 7 R 4R BUsR R ve 4 1.
2.5 LRSI H R

FERAR I B A F T SERE 15 WL, TR R A bR AT, LA 2 14 S Sk 3 e i ALY P12 i s v
Mgk, L3 0 LA ZG I BR (LOD) |, A 10 f5 {5 L AN 28 E B R (LOQ) ABFIE R N bRk E &, B 515
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WA R AT SR ) ST RIS 2B AR Sy AR 2R AT 2 R4 1) VA AR IE. L MeP {E ] MeP-d4 , EtP fifi ] EtP-d5,
PrP i} PrP-d7, BuP .PeP HeP 5 OcP {ifi 1] BuP-d9,BzP il BzP-d7 VERAHR: 0 R, bR i 2 07 i 5546 1 R L3 2.
i3 270 %1,8 F PBs 7£ 0.5—500 ng- mL™ {5 [ P35 RAFAYLRME S R A R 7 24 0.9990—0.9998 , 43 #5  Hi BR A
0.04—0.43 ng-mL™" {U#RE R BR A 0.13—1.43 ng- mL™". fAXESAG H BR RS S 5T Ak 28 5 25 7T 607 6 46 BR A 0.04—
0.43 ng-g'.

T2 8 Bl RLTR YR I 1 ek Y FRL AR Hh BR

Table 2 Linear range and detection limit of 8 parabens

Compounds Tnternal standard Linear range/ P Loz
(ng-mL™") (ng-mL™")
MeP MeP-d, 0.1—500 0.9997 0.10
EtP EtP-d, 0.1—500 0.9996 0.08
PiP PrP-d, 0.5—500 0.9990 0.27
BuP BuP-d, 0.05—500 0.9991 0.05
PeP BuP-d, 0.5—500 0.9994 0:43
HeP BuP-d, 0.5—500 0.9993 0.04
BzP BzP-d, 0.05—500 0.9990 0.04
OcP BuP-d, 0.1—500 0,9998 0.07

2.6 Jy LA A EE R EE

SRR RE S AT AR BN 88, B IINAR A AT AE 5 07, 200 % %8 550,100 ng- ¢ TR /KFEF 8 Ff PBs Ay 1]
WA B INPE | 8 Tt PBs AY ISR /091 71.1%—96.1% . 72.8%—99.8% . 78.8%—118% , M X A5 il 22 (RSD) N 3.2%—
10% , B 7 v HAT RAFAOORS 2 B VT
2.7 SEBREET I E

TR 7 ARG RE S EAT AT AR A R R 7 A S & PBs BE R, EE S MeP EP Al BuP LT,
EtP f#: H 20 100% , H & i@k 2.45 ng- ¢ . PBs SGAL IR I8 7 5 5K, B & 5K 6.05 ng-g ™' FE & 1 PBs
F18 5 B Y A o KBRS VR I AR (0.012—0.5 g kg™ ) AFE PR 3 it b 35 A T 8 0 M Jma 8 1 b 8 o g X6 5 Y
PR (PrP) 5 E R 0.49—2.53 ng- g™ X — RENTEE S {567, AT #E— 40 R HAAS I 7 36 AR SE T 32 (I RR AR AT
ffIE.

3 %518 ( Conclusion)

ASCEESE T WRRE il 8 L PBs ZIP7 J 77 114 [F5AH A& BURTVBCAH €235 - 533 B 6 1) 8 B 40 M O 6. A O IR AR BURUR 4,
T HLHe D, T R B S AR AR B RS 7, 15 A R v PBs B 3R B4 R w0 M BRI S B TAE IO 5 B R R X
5k TR WA 7AS R R ( PBs 2B 1 50408 , 25 R RIS GG TR th XA PBs BRI RIKL L, Fod X 32 0k
RHR 26 (EWP) B o 8 s .
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