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Deter mination of tracef3 - Chlordactic acid in human urine using capillary gas
chromatography with ECD detector and its confir mation by GC- MS
FU Wursheng, WU Yong-ning
(Nationd Ingitute for Nutrition and Food SHety , Chinese CDC, Beijing 100050 , China)

Abstract : A new method was developed to anayze thef3 - chlorolactic acid an intermediate metabolite of 3 -
MCPD in human urine. Urine was extracted by matrix solid-phase di person extraction (MSPD) with Bxtrel ut
20 celite. The extract was firg derivatized by methylating with boron trifl uoride-metharol and then acylated
with HFBI reagent under the optimized condition. The derivetized andyte could be well sgparated at pro-
grammed tenperature in HP1701 capillary column. This analyte was quantified by GC - ECD and identified by
QC- MS. The limit of detection was 1. 0U g/L. The average recovery was 75.4 % (n =6, range 62.5%
113 % ) when Piked at 11. 5M g/L and the RSD was 23.0 %. It was concluded that this method can be ap-
plied to quantify tracef3 - chlorolactic acid in human urine.

Key wor d: Chloroproparols;[3 - Chlorolactic acid; Urine; Chromatography , Gas; Mass Fragmentography

3- -172- (3- MCPD) , :
3 y (I:
7 13_ B - (rTg/L ) )
MCFD B - Mgl
[} B - 3 B -
5% 25%, 3 7d4°" B-
, [12]
w 11 :
- (HRLC ,Dikma )
Jores 1*! 3- MCPD ( ) ( >96.7 %,
, B - (&C- FID) >09.5%, ,Tedia , )
( ) ( )
(2002AA217031)

This work was supported by National New /High Technd ogies Research
Program o China. (2002AA217031)



(500 g, 105
2h) Bdrdut®NT (1kg, Merck )
(59, Ferce ) 13% 15%
- (500 m ,Sgma )B -
( > 95 % ,9gma ) 4- - 1- (
95 % ,Huka ) (suplecol )
( >09.5%, )
( >00.999 5% ,CGC - ECD )
( >00.999 5% ,3C- MS )
1.1.1 (5.0 nol/L)
293 g,
1.1.2 +
900 ml ,
1.1.3 B -
B - 10 mg,

1000 m
(9+1) 100 m ,
(0.4 gL)
25m , ,
(10 mgL) : B -
, 25m ,
(100p gL) : B - .
25 m ,
1.2
3- MCPD
- 80 ,

1.3 LD4- 8 CcP
- 3800 Saturn 2000 CP - 8200
( Varian ) HP1701

(30 mx0. 25 mm x 0. 254 m)
A11 N, - Rvdo —002
G- 560E AE 160
( 0.1my, Metler ) AR2130/c Ad
vanturer ( 1mg,
) 1.0m ( SGE )
(1001 ,HP ) SYZ- 550
B - 2200EL 868
pH 50m (faloon
) 3
8h ,
1.4
1.4.1
1.6gNad 5
Nad

5.00 m )
1.5nmoL/L HA, 10 min,
5g Bxtrelut” NT
. ; 59
(20cmx2.0 cm, ,

1cm )
1cm

15 mn + (90+10)80 m

— 2 —

120 mi B - (

8 m/min) , ,
10 g, , 10 min
40 0.5
m, 4.5m
5m ,
( 19, 0 4
, 5.00g
1.4.2
1.om
- 0.3m, , 10
1.5h; ; im
, , 4.0m 2
,3 600 r/min 10 min, 2
L.0m ,
40|, , , 15 45 min
, , 1.0m,
1.0m, 30 s, )
300 mg ;
, - ED
1.4.3 230
( ECD) ,300
50 (1 min——""g0
S0 @minZ—280 (5 min)
,10 ps ; JL.0ul,
1.4.4 :+100V,
25UA cElIL,70 eV; :10
mn; 220 :250 (manifold) :
48
1.4.5 Q- ED ,
B -
: B -
G g/kg
2
2.1 B -
) 0.3m , 10
1.5h
, 40p | HRBI, 75 45

2005 17 1

CHINESE JOURNAL OF FOOD HYGIBNE



Q- MS ( 12, B - ,
2 17.05 mn( 3) , 2
m/z 275 277, m/z 100 119 , ,
169 , , )
B - 1
QYC%F
X
H <O BF3- NGOH " H 3'_7 BC- MS + GF
COOH |
O d
B - chirolatic acid B - chlorolactic acid HRBI O\ myz 275 277
methyl eder CH3
1PB-
Flxed |Spect1
Range
| 169
75% —f _
= 240 k
50% ] =
E i 19 229 25 s 1
25% 150 207 277
0% 3 |I|||I|II 1 ||||||||||| Lislus, ||| I |I| 1 | | | 1l L ) | 1 :
Spect 2
14.947 min
| 100 .
40%—2 119 169 _
30% 3 150 E
20% 3 =
L0 E 277 3
°3 229 240 E
0% = |l|l||||| ||l|l |||| I. Lals L 187 Lal “ 2IS.5 N 127|5.X
T l(|)() T T T T T T T T T lgo T T T T T T T T T 2([)0 T T T T T T T T T 2|50 T T T T T T 1;1/Z
2 B QC- MS
2.2 2.2.2 , &C-
2.2.1 B - ECD : , (
11. 78U gL , 3), ;QC - MS
+ ( 9+1 8+2 7+3 6+4) B - ( 4) ;
B - ( : ac
1, , - EOD B -
B - 9+1 ECD ,
(62.6 %) , , 280 5mn,
: + (9+1, ) ECD
) 3- MCPD
1 2.3
+ ( ) 10+0 9+1 8+2 7+3 6+4 231
B- (ng 6.02 7.38 5.3 475 4.%4 B - ' B -
(%) 511 626 45.3 40.3 419 X ) (y ) :
5 12 471 pg B -

B - — —3 —



mVolts ECD st-zero-inj1-2003-6-8:-0:47:18-lu1(1.0ml).run =

40 =

RN :

30 =

20 E

10 i

Y :

0 =

mVolts — ECD ST-140ng-inj1-2003-6-7-22:00:05-1ul(1.0ml).run :

40— /«’ =

303 e =

3 F -

20 =

10 =

0 =

mVolt CD hm-2443-30p3-8-7 242 cm nld
4

—_ 553 2
(=} (=} (=] (=] (=171
IIIIIIIIIIIIIIIIIIIIIIII lll 1 lllll

Y

LU I B B N B B N I

12 13 14 15 16 17 18 9
min
3 B- QC- ECD
kCoumsE lons:275+277 chlorolactic acid: 14.946min _:
1.5 3 \ =
102 =
053 =
0.0_2 e b nsig -
kCounts E lons:275+277 E
0.75 = -
= chlorolactic acid + =
0.50 E 14.964min _:
025 3 E
0.00 3 _
12 13 14 15 16 17 )
min
4 QC- MS B -
, y =2 078.9x + 27 1200000 -
L000000 | ¥ = 2078.9x + 27369
369, r=0.998 4 , R% = 0.9969
3 1.0ugl % 800000 |
' -OH g & 600000 |-
2.3.2 , 400000 |-
) B - 200000
0.85p g/l ; ' % 10'0 zo'o 3o|0 200 500
11. 5u gL B - B AL
75.3%+19.0%(x £s) ,RD  23.0%, 56 -
( 0 4 ( 11 d)
,RSD(Nn=10) 9.17% '
) RSD 6.21 %,
( ) 1 1
4 — 2005 17 1

CHINESE JOURNAL OF FOOD HYGIBNE



(gl) tgl) pgt) tgl) (%
1 1.5 0.85 8.56 7.710 67.1
2 1.5 0.85 13.90 13.040 113.4
3 11.5 0.85 9.18 8.324 72.4
4 11.5 0.85 8.46 7.612 66. 2
5 1.5 0.85 8. 040 7.184 62.5
6 11.5 0.85 8.89 8.04 69.9
X 11.5 11.50 9.50 8.651 75.3
s - - 2.18 2.183 19.0
RD % - - 23.0% 25.2% 25.2
3
B - 1
co B -
& 1
ECD 2
3 B -
, 90 B - B -
1h , 0.3m
, 10 1.5 h
, 40u | HRBI, 75
45 min
, LOD 1.0pgL 2 ,
QC- ECD Q- MS ,
2 ’
( 3);
1 B -
1/10, 1.0pgL

4-

-2- ,

(RsD

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

B

2 (23.56 ng/nL) ,

75.3%(62.5% 113 %) ,
) L} 2

-1- (4-BL) 1,1,1- -2-

23.0%) ,

Van Duuren BL , Gldschmidt BM, Ktz C, et d. Carcino-
genic activity of dkylating agents[J]. J Nal Cancer Ing,
1974 , 53:695-700.

We shurger EK, Ulland BM , Nam J. Carcirpgenicity tess
o certain environmenta and indudrid chemicas[J]. J Natl
Cancer Ing , 1981, 67:7588.

Morris ID , Williams LM. Sme preiminary observations of
the nephrototoxicity of the mae antifertility drug ( =)o -
chlorohydrin[J]. J Pharmacol , 1980, 32:35-38.

Kluwe WM, QGupta BN, Lambiv JC. The conpardive -
fectsdf 1,2 - dibrono - 3 - chloropropane (DBCP) and its
metalolites, 3 - chloro - 1,2 - propaneoxide (epichloro-
hydrin) , 3 - chloro - 1,2 - propanediol (adpha - chloro-
hydrin) , and oxdic acid, on the rogenitd sysem of made
rates[J]. Toxicol Appl Pharm,1983, 70:67-86.
Nakamura A , Tatero N, Kojima S, & d. The mutagenicity
o hdogenated adkarols and their phogphoric acid egers for
SAnondla typhimurium[J]. Mutat Res, 1979, 66: 373
380.

Lynch BS, Bryant DB, Hok G, e d. Carcimogenicity of
morochloro- 1,2 - propediol (apha - chlorohydrin, 3 -

MCMD) [J]. IntJ Toxicol ,1998 , 17 :47-76.

JECFA. Hfty - seventy medting of the joint FAO/WHO Bx-
pert Committee on food additives (JECFA) [ Z]. WHO Food
Additives series,2002 ,48 :402-450.

Jones AR. The metatolismdf 3 - chloro- ,3- bronp ,3 -
iodopropan- 1,2 - diol in rats and mice[J]. Xerphiotica,

1975, 5:155-165.

Jones AR, Milton DH, Murcott C. The oxidative me-
tabolisn of dpha - chlorohydrin in the mde rat and the
chemicd induction of ermatocedle[J]. Bxperientia, 1976,

— 5



[10]

[11]

[12]

32:11351136.

Jones AR, Milton DH, Murcott C. The oxidative me-
tabolian of dpha- chiorohydrin inthe mae rat and the for-
metion of germatocde [J]. Xerobiotica, 1978, 8:573
582.

Jones AR, Fakhouri G Bpoxides asobligatory intermediates
in the metalolian of a - haohydins[J].
1979, 9:595-599.

Jones AR, Charntrill LA. Oxidative metabolic activity of boar
ermaoza: A sygemfor assessing anti - gyoolytic activity
o potentid inhibitors in vitro[J]. Reprod Fert Develop ,

Xerohiotica,,

'R15;0657. 71 ;0657. 63

[13]

[14]

[15]

1989, 1:357-367.

Jones AR, Gadid P, Murcott |. The rend toxicity of the ro-
denicided - chlorohydrin in the rat [J].
scheften, 1979, 66:425.

Jones AR, Porter K, Sevenon D. The rend toxicity of
ome hdogenanted derivatives of propane in the rats[J].
Natuwi ssenscheften , 1981, 68:98-99.

Jones AR. The artifertility actionsofa - chlorohydrin in the
mae[J]. Life i ,1969 , 23:1625-1646.

Naturwi ssen-

[ 12004 - 09 - 30]

:1004 - 8456(2005) 01 - 0001 - 06

2005

(1SN 1004 - 8456/ON 11 - 3156/R)

, 182 - 450;
,2005

29
:100050
:(010) 83132658

CHINESE JOURNAL OF FOOD HYGIBNE

CAC

:(010) 83132658
:0200022709008904285

2003 9

2005 17 1



