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K12 L7230k 10.0 g (27K#9 30 mL 202 C 10 2
T L=, KTI100 mLICAAT v 7 L. Zhz
H T Ak A (Whatman 13 GF/A) TAila L7, A
#€ 5.0 mL {2 2.5 mmol/L ¥fbAHE 1 mL 22 T X<
L, 5 oMHGE L. U2 02 mol/L U AHEEeEE
% (pHS8.5) 2 mL KUYk 2 mL 1% CX <IEfL727%,
Bond Elut® SAX jr.iZ i L7z, 0.01 mol/L HiFE¥EHK 10 mL
TYNF L72t%, 0.2 mol/L MEFAVAIK 10 mL T¥HI L. =
DOVEHIRZ KR ECHzE L, S DICERRIE CHfEA
RERELEE, K20mL 22 CTEEML, L8202
pm D7 4 N Z—TAHiE L CRERAR E L= (Fig.l).

7235, EDTAREYERRIR b FERICEAIE L THW .

Sample 10.0 g

Add 30 mL of water

Sonicate for 10min

Add water to make the volume to 100 mL
Filtrate through glass microfiber filter

Filtrate 5.0 mL

Add 1 mL of 2.5 mmol/L iron(IIT)chloride

Mix and allow to stand for Smin

Add 2 mL of 0.2 mol/L Tris-HCI buffer(pH8.5)
Add 2 mL of Water

Mix

Bond Elut® SAX jr.(500 mg)

Wash with 10 mL of 0.01 mol/L HC1
Elute with 10 mL of 0.2 mol/L HC1

Eluate
Evaporate to dryness on a water bath

Dissolve in 2.0 mL of water
Filtrate through 0.2 um Millipore filter

HPLC

Fig. 1. Analytical Method of EDTA
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EBREFRFERNME LN, Fie, FERBELOSFHED
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BRI T T A AR E WD Z Lz LTz,

WIT, FAEICHE- T Bond Elut® SAX jr.% AV T
BiTol& ZA, MEMDIZL>ERH LNz, ZOFK
& LT, SFHETIIREIEIC 0.02 mol/L YR & W T
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Fig. 2. Effect of Organic Solvent Content in Mobile Phase on
The Sensitivity and Retention Time of Fe-EDTA in LC/MS
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Fig. 3. LC/MS(m/z 344) Chromatograms (A,C) and Mass Spectrum (B,D)

142%, BEREKIZRL Yy v 7 TI8% TH o128, £h
DA DOEGTII2%U T ThH o712, ZhbDfERENL, K
EITEME - MERE L L TITERAEIC HEHTE b0 L
Exzbhb.

¥, ARIETORHBRImASH O E &
0.01 glkg TH o7z

TR & FRRD



136 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 62,2011
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Fig. 4. Effect of Cone Voltage on The Sensitivity and Mass Spectrum
of Fe-EDTA (10 pg/mL) in LC/MS
Table. Recoveries of EDTA +2Na Spiked in Foods
Sample Spiked at 0.10 g/kg Spiked at 0.01 g/kg
P Recovery (%) C.V. (%) Recovery (%) C.V. (%)
Orange juice 115 1.3 142 04
Canned tuna 92 1.4 127 1.2
Dressing 112 1.2 120 18
Canned asparagus 99 1.2 134 1.7
Mayonnaise 110 0.2 138 1.0
(n=3)
* L » b'a R
LB IEAID 1 D THH =T Lo U7 I v IUEEEE 2 & 1) BARIETSR - HiARERYE - 1E#2010, 337-338, 2010,
MHKI L%, FST O L— MZ L, [BA A a5 AR, .
AR S Z A TRIAAEL L CLC/MS THMT+ 2 ik Z et 2) JEAEGBEEE  RAFARERS R SEINYHRH2003,
L7, LCEAFIFHILICH T A K O EF120 mmol/L K17 38-45,2003, HARME A, H.
VEZUALTER=RNIL (4:6) EHVWHAIEICED, 3) ZJRE, KWPSr, TEREEME fh 0 RS 11, 88-92,
B nMiaas Z ENTER, £, MSEKMFEF v 1970.
Z Y —BHE25kV, a—2BEEOVDOLEXICH &L REA 4) SFEAR, BAFES : HaEleEfA LR i s
RREDR D NTZ. Fe-EDTAIZ 78348 TH H Z b, HEEE (A, 94-95,2005.
SCANE— RICXDBEEIToToE A, ARSI ML 5) 1. B. Quintana and T. Reemtsma: J. Chromatogr. A., 1145,
- C[FeEDTA-4H] (m/z344) NHERTE 7=, 110-117, 2007.

ABEITB T D EHINENLERIT92~115%, ZEMRE2%LLT
T, WMHBESRIT0.01 gkg TH o 7=,



WO | & W ' F O, 62,2011 137

Qualitative Analysis of EDTA in Foods by LC/MS Using HILIC Column
Yuki SADAMASU?, Tetsuya SHINDO?, Keiko SUZUKI?, Yasukazu TANAKA? Akiko TOGAWA? and Yoko UEMATSU?

A simple method for qualitative analysis of ethylenediaminetetraacetic acid (EDTA) in foods using liquid chromatography/mass
spectrometry (LC/MS) was developed. EDTA in food samples was extracted with water. The extract was treated with iron (Fe) (III)
chloride solution to convert various EDTA complexes to a single Fe-EDTA complex. The treated extract was cleaned up with an anion-
exchange solid phase extraction column. The qualitative analysis of Fe-EDTA was performed using the scan mode (m/z 50-420) of
LC/MS. The LC/MS conditions were as follows: analytical column, HILIC column; mobile phase, 20 mmol/L ammonium formate-
CH;CN (4:6); ionization mode, electrospray ionization (ESI) negative; capillary voltage, 2.5 V; cone voltage, 30 V. Fe-EDTA gave m/z
344 corresponding to [FeEDTA-4H] in the MS spectrum.

The recoveries of EDTA from 5 kinds of foods added at the level of 0.10 g/kg were in the range of 92%—115%. The detection limit
was 0.01 g/kg.

Keywords: HILIC column, LC/MS, EDTA, complex of Fe** with EDTA, anion-exchange solid phase extraction column
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