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Determination of formaldehyde in soybean product by high performance
liquid chromatography

LI Hong—Ying*, HUANG Cheng, LI Li-Xia, LV Wen, LI Shi-Xing, LIU Yun

(Hubei Institute for Drug Control, Wuhan 430075, China)

ABSTRACT: Objective To establish a method for determination of formaldehyde in soybean product by high
performance liquid chromatography (HPLC). Methods The formaldehyde in the smashed sample was extracted
from the derivatized solution which was a mixed system of acetonitrile-2,4-dinitrophenylhydrazine and sodium
dihydrogen phosphate solution, and then the product was eluted by a column of Welch XB-Cig (4.6 mmx250 mm,
5 um) with the mobile phase of acetonitrile-water (70:30, V:V) at 35 °C, and the flow rate was 0.8 mL/min. The
detection wavelength was 355 nm, and it was detected by high performance liquid chromatography. Results Under
optimmal experimental conditions, good linearity was observed in the range of 0-3.0 pg/mL with a correlation
coefficient (r?) of 0.9999. The recoveries of formaldehyde at 3 levels (2, 10 and 40 pg) were 87.22%-93.92% and the
relative standard deviations (RSD) were between 0.75% and 3.87%. The limit of detection was 0.05 mg/kg.
Conclusion The established method is simple, rapid, reliable and accurate, which is suitable for the detection of
formaldehyde in soybean product.
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Fig.1 Chromatogram of formaldehyde standard solution(12 pg/mL)
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Table 1 Results of different derivative times at 60 °C
17 4= 5} ] /min Jintri/pg [m] 1 4 /% Jindri/ug T3 /% Jintri/pg EN 78
20 2 84.18 20 84.91 50 89.58
40 2 85.68 20 87.68 50 90.04
60 2 93.25 20 91.99 50 91.85
90 2 95.17 20 93.89 50 94.65
120 2 95.89 20 94.17 50 94.72
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Table 2 Results of recovery tests (N=6)

. [ A S S5 /% FHE RSD/
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1 2 3 4 5 6 /% %
2 88.81 81.55 91.03 88.47 85.04 88.41 87.22 3.87
10 96.17 94.34 92.08 94.17 92.73 94.05 93.92 1.52
40 92.79 94.05 93.23 93.32 93.22 91.92 93.09 0.75
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Table 3 Results of precision of the method
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Table 4 Results of formaldehyde in different samples

WAL EENE GB/T 21126-2007

G Frs

53R/ (ng/g) M 25 R/ (ng/g)

FE1 0.41 0.42

A FE2 0.43 0.45
FE3 0.48 0.50

K4 1.30 1.40

1 0.24 0.30

G FE 2 0.19 0.19
FE3 0.23 0.19

¥ 4 0.26 0.29

FE1 0.22 0.25

FE2 0.75 0.68

H+ F3 0.34 0.33
K4 0.29 0.33

FES 0.17 0.25

T T T 0.20 0.23
Ff 2 0.26 0.22
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