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2 ok 8N g EA8= 3-monochloropropane-1,2-diol (3-MCPD)2] LC-MSE- ©]-&-3 A0S 7))
Wi, 59 ARe] FAShIES S48 Arhsle] FABe JHhE FAAR F, 3-MCPDE] F=
A sHE 913t benzoyl chloride 25 pL& ¥o] 23 ¥HEAIZTE ¥hg & F5AE pentane® & FZ3}]
LC-MS9] selected ion monitoring (SIM) 2.2 A #Faldtt. 2447 4B 1.0-100 ug/mL 5EH Y
oA 2 = 0.9929] AAHA AFE e £ AXMAES YL H, HESAE 0.01 pg/mL ©]
SHATE. LC-MSel <] A4 9] 3482 92.3-98.0 %] At

Abstract: The analysis method of 3-Monochloropropane-1,2-diol (3-MCPD) compound in water was developed
using liquid chromatography with mass spectrometric detection. Aqueous solution was controlled in strong basic
condition with sodium hydroxide, and then 25 pL of benzoyl chloride was added to the solution for the
derivatization of 3-MCPD. The derivative was extracted using pentane and analyzed by the selected ion
monitoring (SIM) method of LC-MS. The results of analyses showed that the calibration curves was in the
range of 1.0 to 100 pug/mL with a good linearity (correlation coefficient of > = 0.992) and limit of detection
was below 0.01 pug/mL. The recoveries of this analysis method by LC-MS were 92.3-98.0 %.
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AN 2] 3-MCPD A & 199

WS AL &, 8 e 3-MCPD A&
£ 434 F=Asts] g5t FAsSGER £9S
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2.1. Alef

2 AFoM A8E A WRESEZQ 3-
MCPD(99.7 %)%} ethylene glycol(99.7 %)<  Sigma-
Aldric (Milwaukee, WI, USA)Z3E F9]381 L A4
S} EF2 Merck (Darmstadt, Germany)Z F8 7Y
SFATE F=A8F A1<FQl benzoyl chloride(99.8 %)=
Sigma-Aldrich(Milwaukee, WI, USA)Z 3B T3}
AREsidleH, FEAE FEst7] S8 AREg
pentane-> Berdick & Jackson(Muskegon, MI, USA)¢l|
A skt 2 &S THET] 98t ARRE &
£ Milli-Q(Millipore, Bedford, USA) SFAXE 53}
A7 FRFE AR BT

22. MS717] & =

EoAFoa ARE3 LC-MS systeme HP-1100
Series liquid chromatograph/HP 1100 Series mass
selective detector(Agilent Technologies, Palo, Alto, CA,
USA)2} HP-1100 Series diode array 713 7](model
996, Agilen)= T AS ARSI LM MSe] o]
3} W2l e AR F-o] & 38lelectrospray  ionization,
ESDH S ©]&3 94 HPLCO 2|3} A8t

HPLC #4ZAS2 Luna-C;3 column(150 mm X
46mm id, X5 um)S A& 2™, isocratic £l
Z7A2ZM methanol(£1] A)°} 10 mM ammonium
acetate(F7 B)YS A:B = 85%:15%°] XA & A&
9o, §4-2 0.5 mL/min ©] 3T

A A F-0]238}1H (electrospray ionization, ESI)®] &
NZzAL % 10L/mine YA A 299.99 %)=
drying gas(350 °C)Z AM&-3t9 o H, ojuf A E -2
30 psi®]al fragmentor voltage:= ethylene glycol(ISTD)
3} 3-MCPDe diste] Z+zt 40 Vel 80 VE A 8319
t}. Capillary voltagei= 3,500 VRO, Yol Zr9]
EA o] A ste] &3t selected ion monitroing
EIMES Agst. 3T AR FgEe
autosamplers ©]-8-3l4 10 uLS F+8ke] B4k
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Table 1. Retention time, quantitation and confirmation ions

Characteristic ions (m/z)

Retention ——
Compounds time (min) Quantitation ion
Confirmation ion
ISTD(derivative) 6.61 271.4 288.4
3-MCPD(derivative) 9.57 283.4
? Internal standard(ethylene glycol).
LC-MSel A28 ZFEd3 UlF E5E29 17
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Table 2. Recovery(%) obtained from the samples of 3-MCPD
spiked into water using LC-MS

Spiked level Mean®
Compound
(ug/mL) Recovery(%) R.S.D(%)
3MCPD 1.0 923 6.3
) 50 98.0 3.0

*Mean value from 5 measurements.
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(relative standard deviation, R.S.D)2] B3t z+zt
6.3 %%} 3.0 %= YEh} @ o] v o, A
Z3E 001 pg/mLE JEFSTH

w

3. ¥ a=0EdMTe 22 U S=X5
&gl E019E 3-MCPDE W2 =714 4
171 fl8te] el Mg Eola A A%
©G53517] flte] & At A] benzoyl chloride=
A FEAskE s

&% npe} o] fFEASE 8t7] 9130

ofof 3l EAEHo] Eof EAHA YA

ol _1),

X o

He &
OB__]

T'li_
o] ¢l S
2 {718mE AMEste] EollA & F w53t £

Analytical Science & Technology



LC-MSE ©] &3 +8&

Abundance A

1000000 1

800000 1

600000 1

400000 1

200000 1

MF9] 3-MCPD 4 & 201

0

T T T T T

2 4

T T T T T T T T

6 8 10

min

Fig. 1. Total ion chromatogram (TIC) of the derivatives of standard obtained by L.LC/MS-ESI (positive). The numbered peaks

are: 1= Ethylene glycol (ISTD); 2 =3-MCPD.
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Fig. 2. Mass Spectra for the derivatives of 3-MCPD and ISTD (ethylene glycol) using LC/MS-ESI.
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R 124 ool ek s el o] vgkoe
o, F &5 li'%hOl RF HSA EHAA B 5 9
= z‘tﬂﬁﬁ UERH At
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o g2A, FEAS H7] M9
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34. A=

1,000 mL 523 £ 30, 100 ¥ 200 pg/mLe] 3-
MCPD 88L& 7t7} el g A & 829 358
22 Yol AHAST ANFRE BHsYen, Add=
Table 39 VFERNATE. Tauble 39042} 7o) 3-MCPD2]
shego)] Azt v MR A, F, 359 =7 AL
g5 & 4= l9len, o] 3-MCPD7} G=8-9 Aol A
A3 &al=o] A= AS & 5 AT

EFHUAE 30 ugmLEEe] 30l 0.7°13L 200

pug/mLe] ZF oA 942 vrebddl wet 22 A
A4S At
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Table 3. Concentration (ug/mL) of 3-MCPD in water

Mean®*+S.D.
Samples -
Upper Middle Lower
30 mg/mL 32.1£0.7 314+1.0 33.940.8
100 mg/mL  101.745.1 974+39 97.4+15
200 mg/mL  201.9+33  198.6£1.8 191.5+94

“Mean value from 5 measurements.
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