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Study on rapid quantitative analysis method of seven organic acids in

maize root exudates by LC-MS/MS
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Abstract: Organic acids secreted by maize roots play a crucial role in soil nutrient activation, rhizosphere
microenvironment regulation,and plant growth and development. Traditional methods for detecting organic acids (e.g.,
HPLC,GC) suffer from limitations such as low separation efficiency, complex pretreatment, or insufficient sensitivity,
which hinder efficient analysis.This study established a rapid quantitative analysis method based on LC-MS/MS, utilizing
an HR-ODS chromatographic column (150 mmx3.0 mm,3 wm) and a mobile phase of 0.2% formic acid in water-
acetonitrile (pH 6.5) at a flow rate of 0.5 mL/min. Mass spectrometry parameters were optimized to achieve the
separation and quantification of seven target organic acids ( L-malic acid, citric acid, trans-aconitic acid, DL-tartaric acid,
L-lactic acid , malonic acid, and succinic acid) within 5 minutes. The method demonstrated a detection limit of 0. 08—
29.12 pg/L and a spike recovery rate of 84.10% —130. 16%. When applied to real samples, four organic acids were
successfully detected: L-malic acid (4. 169+0. 21 pg/L) ,citric acid (42.571+3. 03 pg/L) ,DL-tartaric acid (16. 274+
1. 12 pg/L) ,malonic acid (797.391+15. 32 g/L) .This method is efficient,sensitive ,and accurate , providing a reliable
tool for studying the composition and ecological functions of maize root exudates.
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45.05 20.0 16.0 14.0 11.0
T C,Hg0, 117. 10 73.00* 20.0 22.0 14.0 14.0
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