Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 20, No. 3, 198-203, 2007

LC-MSE 0[|&8t +8%4&2| 3-MCPD ¥

P 28512 - AR - R - USB2 - 0|42 ™
Sh=sl st -l SsHEMAE, P E7IATA SAAATFYE,
32 F ook Y AYEAAATH 54
(2007. 4. 2. 4. 2007. 4. 23. £91)

o

Quantitative analysis of 3-MCPD in water using LC-MS

Gyo-Beom Park', Yong-Hwa Kim?, Jin-Sung Kim?’ Ja-Young Jeong’,
Choong-Yong Kim? and Sueg-Geun Lee'*

!Center for Chemical Analysis, Korea Research Institute of Chemical Technology
PO. Box 107, Yusung, Taejeon 305-343, Korea,
*Toxicology Research Division, Korea Institute of Toxicology, P.O. Box 123,
Yusung, Taejeon 305-606, Korea,
*Department of Toxicologic Pathology, National Institute of Toxicological Research,
Korea Food and Drug Administration 5SNokbun-dong, Eunpyung-ku, Seoul, 122-704, Korea
(Received April 2, 2007; Accepted April 23, 2007)

2 of g EA)8l= 3-monochloropropane-1,2-diol (3-MCPD)?] LC-MSE ©]-8-8F #AHH S 7
Wit 8 ARl FASPEF &4 HUtete] Adde] AEE FAAR F, 3-MCPD] fr=
AsHE 913t benzoyl chloride 25 pL& ¥ol A3 WA W8 & 54 S pentane® & FZ3}]
LC-MS9] selected ion monitoring (SIM) HEoZ H&slAth £ 47} 3L 1.0-100 pg/mlL FE=HE
oA 2 = 0.9929] LA AFE e 2 A4S eI eH, AESHAE 0.01 pg/mL °]
SHATE. LC-MSl o] 3k 4 o] 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 pg/mL. The recoveries of this analysis method by LC-MS were 92.3-98.0 %.
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AHE-3te] 3-MCPD] Fr=A& F&3 & selected ion
monitoring ] LC-MSE AR&-3ted A3t
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21. Alo}

2 A7 A18E FZEAS YEEZFEZS 3-
MCPD(99.7 %)%} ethylene glycol(99.7 %)  Sigma-
Aldric (Milwaukee, WI, USA)ZH-E T4} F4F
ﬁb}Eﬁ—‘" Merck (Darmstadt, Germany)Z $-E] ¢
AT F=A3} A1 <F2 benzoyl chloride(99.8 %)+
Sigma-Aldrich(Milwaukee, WI, USA)Z ¥ %3}
AREsileH, FEAE FEst7] S8 AREg
pentane-> Berdick & Jackson(Muskegon, MI, USA)®]
A BT BFE &S vHET] I8t ARRE &
< Milli-Q(Millipore, Bedford, USA) 74315 53}
A7 FRFE AR 3T

22. MS7|7] & =

B Ao ARE3 LC-MS systemS HP-1100
Series liquid chromatograph/HP 1100 Series mass
selective detector(Agilent Technologies, Palo, Alto, CA,
USA)®} HP-1100 Series diode array 713 7](model
996, Agilent)= T AS ARSSIA LM MSe] o]
3} W2 AREF o] 23} (electrospray ionization,
ESDH S &3 94 HPLCY 2|3te] EA &3t

HPLC A Z72=Z Luna-Cjg column(150 mmX
4.6mm id, X5 um)S A3 2 H, isocratic &7l
Z7A2 2 M methanol(£1] A)°} 10 mM ammonium
acetate(£7 B)S A:B = 85%:15%2] ZAS AHE
aF1om, {42 0.5 mL/min ©] AT}

A A F-0]-238}1H (electrospray ionization, ES)9] i
MZz7AL 4 10L/min®] A 299.99 %)E
drying gas(350 °C)Z AH&-3t o™, ojaf A E -2
30 psi©| 3L fragmentor voltage= ethylene glycol(ISTD)
3} 3-MCPDel th&te] zHzF 40 v} 80 VE A-831%
t}. Capillary voltages= 3,500 VRO, Yol T
EAo]l g A ste] A& selected ion monitroing
SIMEE AgStdTh 28 AR FOWEe
autosamplerE ©]-§-ste 10 pL& FYste] 48131t
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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).
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AL 487 913 1.0-100 pg/mLe] F%=
WOIR A% 3-MCPD EF89 3 35§ ézgg__
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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 9223 6.3
) 50 98.0 3.0

“Mean value from 5 measurements.

32 3+ FH

3-MCPD?| 3]5&5 Z43d7] #lsto] 1.0 ug/mLst
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9 FFEEL 023%01AL, 50 ugmLe IF&e
98.0 %= e}, £ wRe] 34ge] B FL& AL
& ATk T3 T oFro] e dUEFAA
(relative standard deviation, R.S.D)2] #HFzk zHz}
6.3 %2} 3.0 %= UEht AFAo] v Fokow, A

Z3= 0.01 pg/mLE YEFST

33. dx|m=0lETe Olel &2 2 KEXS
Fgaidol] 500+ 3-MCPDE @& L7714 A
3] Sske] RS HUAS Fol T A AL
T=317] 9lske] &AM 3 A benzoyl chlorideZ
A HEASE S

G vpe} o] FEASE 37 faMe &
ojof & BAEAo] & EA) 5} )
NENE Apatel BN 52 F

_lﬁ to

[*]

Jo =
e

T

T,

|
2

fr |o M

al
&

Z3hed

Analytical Science & Technology



LC-MSE ©] &3 +8&

Abundance A

1000000 1

800000

600000 1

400000 1

200000 1

HF9] 3-MCPD 4 & 201

0

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 .C/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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Fig. 2% Emf—%é_a)r W%Eﬁ%é‘_ Ezﬂ ol thet
AFAAEYS Ykl Zlo M, A3} H7] el
WHEFEZZ A3 ethylene glycol®] #AFo]>-2
62 Dac| ot FEASE stald F of AHEY A
ethylene glycol®] OH 719 FAthAl 270 €] benzoyl
7] CeHsCO" (105 Da)7k A§ate] 210 Da W 2
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o1gk 4= AUt

o] QE}E“: LC-MSY] AAEIL o] 3}t A3 A
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HAE G 5 ATk

3-MCPD<] #A}o]2-2 110 Da°]™ 2 7<] OHel
A= JE Fat4l 2719 benzoyl 7] CeHsCO
(105 Da)7} Agtste] 210 Da T+ Z 71819 318 Da
o] FEAZE ARE £, o7]A Cl fA7F "ol
[M — CIJ" = 283 Da®] #-A}o]20] HZ=| ]t

34. Age| 24

&, &, el 3
07 Yo fFI NREE BAsgoH, A3=
Table 39 VFERAAT). Table 390142} 7o) 3-MCPD9)
shefo] Ztzte] T W A 5, 359 TR fA)
Fe T 9191 o] 3-MCPD7} 4=8-2 ol A
& 5= AATH
FZ0] 0.7°19.3 200
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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 31.4+1.0 33.940.8
100 mg/mL  101.745.1 97.4+39 97.4+1.5
200 mg/mL  201.9+33  198.6+1.8 191.5£9.4

*Mean value from 5 measurements.
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