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Simultaneous determination of 3-chloro-1, 2-propanediol (3-MCPD ) esters residues
in foods by solid phase extraction-ultra performance liquid chromatography-electrospray
tandem mass spectrometry
LIU Hong-he, CHEN Hui-ling, XU Xin-xin, KANG Li, LIAO Shi-cheng, MAO Li-sha
(Shenzhen Center for Disease Control and Prevention, Guangdong Shenzhen 518055, China)

Abstract; Objective To establish a sensitive quantitative method for the simultaneous determination of 3-chloro-1, 2-
propanediol (3-MCPD) esters in foods by ultra performance liquid chromatography coupled with electrospray tandem mass
spectrometry (UPLC-MS/MS) with the pretreatment of solid phase extraction, and investigate ten types of 3-MCPD esters
residues in some greasy foods from supermarket. Methods About 0. 100 O g oil sample was accurately weighted and
dissolved in a mixture of 10 ml tert-butyl methyl ether ( MTBE) -ethyl acetate (8:2, V/V) and spiked with internal
standard. After vortex, the analyte of the extraction were purified by a Sep-pak silica cartridge and a OASIS HLB C
cartridge ( preconditioned with methanol) in turn. The sample extract was separated on an acquity BEH C18 column (2.1
mm X 150 mm, 1.7 pum), identified by electrospray ionization (ESI) in positive mode using multiple reaction monitoring
(MRM), and then detected by ultra performance liquid chromatography-tandem mass spectrometry and quantified with
internal standards. Results By the quantification of internal standard, the 18 types of 3-MCPD esters were linear in the
range of 1. 0 ~200. 0 pwg/L with correlation coefficient of 0.999 1 ~ 0. 999 8. The detection limit of the method was ranged
from 1. 17 to 30. 1 pg/kg for edible oils. The recovery of spiked samples at three levels (0. 10, 1. 0 and 10. 0 mg/kg) was
ranged from 80.2% ~98.5% (n =7). And the relative standard derivations (RSD) were lower than 8. 1% . In 50 edible
oils and 12 greasy foods, 3-MCPD esters were detected at the range of 7. 55 ~5 360 wg/kg with a detection rate of 92. 0%
(46/50), and in 12 greasy foods, 3-MCPD esters was detected at the range of 6. 62 ~ 1 569. 8 wg/kg with a detection rate
of 75.0% (9/12). Conclusion The method could be used to detect 3-MCPD esters in edible oils and greasy foods.

Key words: Solid phase extraction-ultra performance liquid chromatography-tandem mass spectrometry; 3-chloro-1,2-
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Table 2 Some parameters of multiple reaction monitoring

detection for 3-MCPD esters
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PRI 80% LA 1) o

2.4 g% &AL

Fe T LR 3 A, & LA R 22 A4 R RN
AR Y C A REAS 21 LU AT 19 23 B FNETE | A 1 5
* A Acquity UPLC BEH C ## (2.1 mm x 150 mm,
L7 pm)  WEJE RGN FR . N B2 B o A v M R 2
Yy, Ui AR 25 R T S TR I Dy 3 B 843 A R T B
A, 430 A BE K-S I R - R B - R B L &
- 7K - S5 TN B - 2 K-S T I AR A U B A
Pe R 3547 Oy, B S B TR B A R £ I -H K
(2:2: 1, V/V) F0 5 9 B0 U sl AR I % T RR B2 Y6 it
J7 2, B v B AR AR RN A i I AE A 3 A
o ALY R S mmol/L [ FREk ., TEILEMT,
45 min BIAT ¢ B 18 Fift G0N BE TR 114 40 BT, 4% 580N T T
SFEBORGE T e R R, IR AR

LA Sk AR T £ R 2-MCPD i /9 35
Pe b B8, 15 YK AIRT 3-MCPD g, % T A A
AH TR A 17 R 20 B ) 3-MCPD i F1 2-MCPD g > i3,
CATE R A 4 S kAR SR PR T 56 R AL AT
B, BE RS R0 25 T AR R, a0 R AS g 43, o X
G5RA — WS, TE 3-5 9 BE R R 5 U W o
A3 2% N B S A% o (2-MPCD-P . 2-MPCD-PP 71
2-MPCD-SS) , i iof bk 48 AN [R) 9 €0 35 A 1 8 3% 38 3
A, &P M Acquity UPLC BEH C, 4 (2.1 mm x
150 mm, 1.7 pm) A GEfF 3-%0 P9 B g A H: A7 B )
2D B R ) 4 S A AR Gk B B 4 B, B TR
25 TR TR 0 B o B 2 R AR A Sk e —
MEE M, 5 2-MPCD-PP #12-MPCD-SS fig 5 H %}
N B[] 53 5 44 448 3-MPCD-PP 1 3-MPCD-SS ik | %
AT ESTE AT LUIA S HoAth 2-MCPD 5 1 5 A R
5 AR 3-MCPD [ig [l 73 S A R B B 28 4 1 )
AF FR AR R MR B2 Y 2-MCPD 5 76 W 5 B¢ FH A 1 o 3%
55 U] AR T A N 1Y 3-MCPD FR 455, Bt P
fdt 52 B A% b A] BB A7 AE BE AP 2-MCPD 5 5 X% 1 Y
3-MCPD P ik A 3] B 26 73 8 35 il T 40, 0 X0 I 5 45
BT,
2.5 by il 2 e vk v B AT A HY B

16 FRAP M AT, LA 18 Fib 348 1 1 156 s
U TR FR55 A L PN A U T R 2 LG R AR bR, DL AR o
F 5 @ N BE TR Y Wk BE O B AR AR T B bR o T AR
i1 2 119 S ok [ml 0 5 AR, 18 i 35 79 BE IS 1Y AH G &R
B(r)7E0.999 1 ~0.999 8 Z ], W32 3, DL =1
15 W8 L TE A o M £k A 15 45 R AE At BR (LOD) ,
g6 BORE 5 43 90 S B ] B AR Wk i A B 46
R—IFWE3,
2.6 J5 vk M B RE R[] i

H T T R A I R 1 R B BORR  E
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Table 3 Linear regression equations, correlation coefficient and limits of quantitation for 3-MCPD esters

_ ., AR At BR
fas it e 2% /(ng/L) " J(ueke)
3-5-1,2-P9 Z 0l AR PP R dg-3-58-1,2-P9 Z FE A R S y =0.0118x +0. 0666 1.0~200 0.999 3 30. 1
3-G-1,2-P e IF I 52 2R ds-3-%-1,2-T9 AR 1R B0 TR y =0.0224x +0. 0157 1.0~200 0.999 2 27.7
3-G{-1,2-P9 0 JRR R iR dg-3-58-1,2-79 ZFE A AR TR AR y =0.0102x +0. 0772 1.0 ~200 0.999 8 18.3
3-GH-1,2-T W AE R TR S iR dg-3-50-1,2-7 ZFE AR A R BRI y =0.00983x + 0. 0029 1.0~200 0.999 6 18.3
3-G-1, 279 A R SR TR dg-3-54-1,2-79 Z FE A A TR SR y =0.0116x +0. 0894 1.0~200 0.998 9 15.3
3-40-1,2-79 R R ds-3-%-1,2-T5 R AR R TR y =0.0184x +0. 0105 1.0 ~200 0.999 7 1.90
3-G0-1,2-9 I BE WM R — B dy-3-%-1,2-5 B RR R — iR y =0.00945x +0.00565 1.0 ~200 0.999 5 1.50
3-4-1,2-T AT AR TR R dg-3-5-1,2-P9 Z B R R — R y =0.015x +0. 0757 1.0~200 0.999 5 1. 80
3-G-1,2-T9 T EERE A R TR dg-3-58-1,2-9 Z EEAR AR IR — IR y =0.0162x +0. 00963 1.0~200 0.999 2 2.40
3-%0-1,2-79 T WE RR R T dg-3-58-1,2-P9 Z W PR R TR y =0.00699x +0.00404 1.0 ~200 0.999 8 1.75
3G BE-1 -0 PR -2 -H TR R dy -3-50 N B —1-TH R -2- 0 JFR R — iR y=0.0141x +0. 0197 1.0~200 0.999 9 3.41
3G T - 1 A A 19 -2 - IV 90 R — i dg-3-5A TN B -1-Fr A R -2 - 37 9l 2 — i y =0.0134x +0. 00279 1.0~200 0.999 9 1.17
3G TN -1 R 2 - W i R R dy-3-G TN -1 -9 1 -2 -0 Vil R — R y =0.00952x +0.00529 1.0 ~200 0.999 8 2.67
3 -G TN - 1 A A TR -2 -1 i TR — TR ds -3 -G PN -1 -0 7R -2 - I TR — TR y=0.0159x +0.0118 1.0 ~200 0.999 1 3.34
3G -9 R -2 -FF IS R fig dy -3 -5 79 -1 -9 R -2 -0 I R — R y=0.0166x +0.0143 1.0~200 0.999 9 4.72
3 -G N -1 -3 R -2 A i TR — T dg -3 -5 7 B -1 -9 T2 -2 -f A R — T y =0.00899x +0.00908 1.0 ~200 0.999 7 2.35
3G 79 -1 -0 R R -2 - L R — T dy 357N -1 -9 2 -2 - 0 JFR iR — TR y =0.00964x +0.00878 1.0 ~200 0.999 2 3.32
3G TN B —1 -3 R -2 - W M R — 198 ds -3 -GN -1 -3 R -2 -0 JRR iR — TR y =0.0175x +0. 00934 1.0 ~200 0.999 6 4.10
(R D= i i | SR T 1B S N = G VS B e N L, I WA
PR & Hh #1707 2 ik i 5 . BCR] — 103 46
He I AE S, FRE 23 0y, By 25 0.100 0 g, H 3 Ihg

VERFERAS , R 21 o = (A T ), 4
B A i & P9 BE R % 52 10,100,100 0 ng AYAIK
o 3 DK IR A AR, A 100 pl Kk R
10 pg/ml YA BRI T, $24  Ab B 7 v 4k 3L 5
HERERI E T Ty 1k 0K % B N [ SR A5 S PR
FERIA 3 F 7K ST G PN Tt 1 o 5 00 1940 DX o 78 v
ZETE 2. 6% ~8. 1% ZIA], 25 A N BE I 1Y ~F- 24 A el
R AE 80.2% ~98. 5% 2 [8), FH X A5 o Ml 22 1 /N F
8. 1% o AHFFE )75 HE W 2 4% Fh & di A i v 3-54 N
Tt T 7k BR 3 T K
2.7 SEBRAE AR

FHEST I 7 240 00 7k A T IR & K i
(1) 50 f £ AT 12 4y AR £ 5, 78 46 £ & il
FE b rP R 22 Fh SN B IR L K H R GK 92% , BIF Y
%t 4 o JL A B4 fg 1 3-MCPD-LL, 3-MCPD-PP | 3-
MCPD-00 ,3-MCPD-SS  3-MCPD-LP ,3-MCPD-OP 3-
MCPD-LO ,3-MCPD-SP  3-MCPD-0S , 3-MCPD-LS . 3-
MCPD-LnP 3-MCPD-LnO 25 & 3% XU fig 5 & # 4 5 H
o L) 3-MCPD-PP F1 3-MCPD-00 . 3-MCPD-LL . 3-
MCPD-PL il 3-MCPD-OL . i & 14 B¥ fig 4 H K %
i, BT RS ST B R Y FH M AR S A 3-MCPD-
PP, & SN BENR & & 70 BITE 7.55 ~ 5 360 pg/kg Z
6], 76 9 0 S i AR £ il v At 22 Fh G T B |, A i
HT5.0% , & i (LA g & at) 4 B AE 6.62 ~
1 569. 8 pg/kg Z ], $E7R & FH 0 A5 il g & a4
(] RCE T A BV SIS Tl o= S NG

ARYRHE ST B A 5 FREALEE (13 FhXUEE 3 18
ol 3 -G8 7 2 G 11 i1 A 2 -4 25 280 VR A 0 3 - £ B5G T
T 5k FH L (SPE-UPLC-MS/MS ) [a] B I 5 4 31F 73 #7 75
2, B IS AR Y il A i v S N BE R 22 A0 A k- 2
FR TR (8:2, V/V) A 42 ML, - #K K H] Sep-Pak
Silica fif JiE # BN F OASIS HLB [ AH % B /N
A, i TR 50 C oK AW, Bk I sh A
VA A, PR R AU 2 5 - £ I B 3 I5E A R, R
PR AR SR D Oy I S 2 R i S N N il O 1
FEFNAERS BE S5 R S8 AT PP A . sk A T
T8 50 O & FIm AR 12 £ S is £ i b 3-8 B e
1 & A R R Ik 88. 7% (55/62) , $7s 7E 3 [ T
BB IRl B R b G B S O, N
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