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Determination of ethylenediaminetetraacetic acid ferric sodium salt
content in soy sauce by microemulsion liquid chromatography

LIN Ren-Quan’, XIA Hai-Ming, QI Rong-Ping, MENG Qi, SANG Xian

[Gongshu Center for Disease Prevention and Control (Gongshu Health Supervision Institution), Hangzhou 310022, China]

ABSTRACT: Objective To establish a method for the determination of ethylenediaminetetraacetic acid ferric
sodium salt (NaFeEDTA) by microemulsion liquid chromatography. Methods  After simple dilution and
centrifugation of the sample, it could be filtered through a 0.22 um microporous membrane and directly loaded onto a
Waters BEH C;g column (2.1 mmx150 mm, 1.7 um) was the chromatographic column. The microemulsion mobile
phase was 3.64 g/L cetyltrimethylammonium bromide-50 g/L acetonitrile-8 g/L ethyl acetate-6.8 g/L potassium
dihydrogen phosphate. The flow rate was 0.30 mL/min and the detection wavelength was 254 nm. The column
temperature was 30 °C temperature. External standard method was used for quantitative determination. Results Under
the selected experimental conditions, the mass concentration of NaFeEDTA had a good linear relationship (r=0.999)
within the range of 0.50-35.00 pg/mL, the limits of detection were 50 mg/kg. The recovery rates of NaFeEDTA were

investigated, with average recovery rates ranging from 92.7% to 97.7%. Conclusion This method is easy to operate
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and has good reproducibility. The method can be used for the detection of NaFeEDTA content in soy sauce.

KEY WORDS: ethylenediaminetetraacetic acid ferric sodium salt; microemulsion liquid chromatography;

cetyltrimethylammonium bromide; soy sauce
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Fig.1 Effects of different surfactants on chromatographic
peak separation
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Fig.2 Effects of different concentrations of surfactants on
chromatographic peak separation
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chromatographic peak separation

0.018
0.016
0.014}
0.012}
0.010}
0.008 |-
0.006 |-

0.004 |-

] —C

WA FH/AU

Lo_a

0.002 4§iﬂm&ﬁ git

-0.002 L— : : : :
0 2 4 6 8 10

£ £3 s} ] /min

1

7E: a. pH=3.0; b. pH=4.3; c. pH=5.0; d. pH=6.0; e. pH=7.0,,
[&]5  pHXT (A1 I4 5325 (520
Fig.5 Effects of pH on chromatographic peak separation

2.1.6  hAEE R Fe k89 HAL
WFLIMAEE A R OHE . IEC ke, IEBFLESE, Hn



555

MAZHRL, 2 LI G I e vh £ e DY LRk B i 273

Wi, WS AR A MU L B3 i, 5 5 17 £ B 15 )
RAARR, SR 174 288 780 A 705 o, 8 TS0 6 ot ) A% P ESF I o Sl A 1
T A 1.2%(E B BO W, A RS R
0.8%3, ABFFE (i FHIE Bibe . IE CUbeist, ARBEAREF oM i 2%
R R BARA T, A BESERAL, 2R 4R BRI,
BUSErEE R, Bk s B 0.8% 1 LR L HE, BP
8 g/l ZWR M.
2.1.7 HhE = SATE AL

MELC —J§&£:{# fH 0.005~0.050 mol/L HYZE rlh, 3k
IR R AL B 0 B Y, BER AU AT LSRR B
AHI pH FEHE R B FIR B . ARWFFELE T SIAH T 2 B T
0.005. 0.015. 0.025 mol/L FYEIE — &4 (B 6), M H ki
ST, 23 B 0% 04 75 WA 1, 3X T RB R i TR —
SR B AR TSRO B TR, MR T R
FM A B, H9R TV A ELIR M . iR A
WK, RN SR, ALEA %R, AU R
ST VS 0.025 mol/L, BIR 6.8 g/L Bk — &K
WL

0.030

0025 L i-—-0.025 mol/L
7

0.005 mol/L —4  #—+%—0.015 mol/L
0.020 #

0.015

0.010 |

T FY/AU

0.005

0_

—0.005 L L 1 1 1 1 1
0 1 2 3 4 5 6

{5 B4 HsF 18] /min

6 IR — SV B X O B S ] Fr) 52
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Table 1 Results of spiked recycling experiment
Jz & /(mg/kg) /% P B A%
50 94.0
50 96.0 92.7
50 88.0
100 95.0
100 94.0 93.7
100 92.0
200 99.0
200 98.0 97.7
200 96.0
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Table 2 Results of NaFeEDTA in different brands of soy sauce

NaFeEDTA#T  GB 5009.249— AWIFT ik RSDs

B Ri/(mgkg)  2016/mg/kg)  [mgkg) /%
TRk L
st 1793 1810 1790 22
TRk 1842 1800 1820 33
BTE A ‘
ek
R 1693 1700 1670 2.8
B INEA
I 1643 1650 1650 1.7
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Fig.8 Chromatogram of soy sauce samples
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