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Characteristics of Low Molecular Weight Organic Acids in Roots,
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Abstract: A method for the determination of low molecular weight organic acids in roots,stems and leaves.,
and root exudates by ion chromatography (IC) was established,and the varied characteristics of low molec-
ular weight organic acids in roots,stems and leaves,and root exudates of four species seedlings were detec-
ted, which provided evidence for revealing the role of organic acids in plant. The recoveries and detection
limit of low molecular weight organic acids were in the range of 91.10% ~105. 42% and 0. 12~0. 36 mg/
L,respectively. The determination coefficient of linear equation (R*) ranged from 0. 965 3~0. 998 8. Oxal-
ic,citric, malic, succinic and tartaric acids were determined by IC in roots,stems and leaves,and root exu-
dates of four plant species. Oxalic, citric and malic acids were the dominant organic acids. The composition
and concentration of organic acids were influenced by plant species and organ, the interspecific differences

were in the organic acids concentrations between root exudates and roots, stems and leaves. The results
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provided a reliable method for study organic acids of plant organ and root exudations,and provided evidence

for understanding the role of organic acids in plants under environmental stress.
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Table 1 Determination of recovery of organic acids by ion chromatography

Measurement value/(mg + L™1)

I5E [HEVES

Recovery rate/ %

A LR WA
Organic acid Added value/(mg + L™1)
Ei R Oxalic acid 0.520 1 0.496 3
PRz Citric acid 0.330 5 0.338 9
W A R Tartaric acid 0.770 2 0.724 9
IR R Malic acid 0.490 3 0.477 6
T Ji& Succinic acid 0.610 9 0.604 4

0.513 1 0.473 8 91.10~98. 65
0.341 3 0.348 4 102.54~105. 42
0.741 4 0.753 6 94.11~97. 84
0.486 3 0.484 2 97.41~99.18
0.591 9 0.574 7 94.07~98. 94
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Table 2 Measurement on main parameters of organic acids by ion chromatography

- 5 R ER 1 [F] o e am N 5 0 BR el
ok ﬁ’fﬂ,@& . Retention . /ial‘iﬁfz &E;{%I Detection limit Linear range
No. Organic acid IR Linear equation R - h 3
time/ min /(mg+ L~ /(mg e« L71)
1 R Oxalic acid 3.7 Y=0.054 3X+0.234 4 0.965 3 0.15 0~20
2 ¥R Citric acid 4.9 Y=0.069 8X+0.034 2 0.993 2 0.36 0~50
3 W1 R Tartaric acid 7.4 Y=0.0712X—0.0210 0.998 8 0.12 0~150
4 W ER Malic acid 11.7 Y=0.023 6X—0.017 5 0.996 5 0.15 0~100
5 T Succinic acid 13.6 Y=0.006 7X—0.002 8 0.997 6 0. 25 0~50

Y FR A LR AR IE (mg » L1 5 X FoR I

Note:Y indicated the concentration of organic acids (mg+ L™ ') ;X indicated the peak area.
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Table 3 The characteristics of organic acid concentrations in roots,stems and leaves of four species(n=3)
# Root % Stem I Leaf
iR/ LS LRI
Plant species Organic acid &4 Content L 4] 44 Content L ] 4 Content L il
/(mgeg 1) Ratio/ % /(mge+g 1) Ratio/ % /(mge+g 1) Ratio/ %
R Oxalic acid 0.7240.01 23.7 0.7340.02 22.1 0.80+0. 04 22.6
¥R Citric acid 0.89+0.06 29.4 0.914+0.02 27.4 0.8940.01 25.2
b W 41 B8 Tartaric acid 0.7040.02 23.1 0.8740.06 26.2 0.89£0.03 25.3
B.papyrifera 5§ Malic acid 0.3740.01 12.1 0.4140.02 12.4 0.4740.01 13.3
T /i Succinic acid 0.35+0.01 11.7 0.3940.01 11.9 0.48+0.01 13.6
Y4t Total content 3.03 100.0 3.32 100. 0 3.53 100. 0
R Oxalic acid 0.60+0.03 23.4 0.5640.02 18.6 0.6240.01 21.9
R Citric acid 0.67+0.02 26.1 0.6840.01 22.7 0.8740.01 30.6
St i i i Tartaric acid 0.61+0.03 24,0 0.7540.02 24,9 0.5840.01 20. 4
M. alba SRR Malic acid 0.33+0.01 12.9 0.47+0.01 15.7 0.4140.01 14. 6
T —J#% Succinic acid 0.35%0.01 13.5 0.5520.01 18.3 0.3640.02 12.5
gl Total content 2.56 100. 0 3.01 100. 0 2.83 100. 0
R Oxalic acid 0.57%+0.17 21.5 0.61%0.01 25.0 0.7240.05 23.4
R Citric acid 0.73%0.05 27.8 0.5420.04 22.3 0.8940.08 28.6
i 4 R Tartaric acid 0.45+0.03 16. 8 0.4840.02 19.8 0.7740.09 24.8
O. violaceus SR Malic acid 0.60+0.09 22.6 0.4340.07 17.6 0.3940.03 12.6
T Z# Succinic acid 0.30+0.02 11.3 0.3740.04 15.3 0.3340.02 10.6
Hi Total content 2.65 100. 0 2,44 100.0 3.09 100.0
H R Oxalic acid 0.37+0.01 29.4 0.61+0.02 26.0 0.7840.03 34.0
¥z Citric acid 0.3020.01 24.1 0.68+0.02 29.0 0.56+0.02 24.3
Wi W £ % Tartaric acid 0.3140.03 24.5 0.6640.04 28.4 0.64£0.02 27.8
B. napus SERR Malic acid 0.13%0.01 10.3 0.21%0.01 9.0 0.14%0.01 6.3
I"—f## Succinic acid 0.154+0.01 11.7 0.1840.01 7.6 0.1740.03 7.6
H 4t Total content 1.25 100.0 2.33 100. 0 2.29 100. 0
A LR & i TP B iR 22 Rm s TRl

Note: The organic acid contents are indicated by mean® SE; The same as below.

R4 ATEVRRESBYHENRSENHE

Table 4 The characteristics of organic acid concentrations in root exudations of four species(n=3)

¥R B. papyrifera

ZM M. alba

HEZ O. violaceus

W3¢ B. napus

()rgﬁ;f}cﬂicid %1 Content [ & Content L 4] 4 & Content 4] 4“1 Content 14|
/(mge+g 1) Ratio/ % /(mge+g 1) Ratio/ % /(mge+g 1) Ratio/ % /(mge+g 1) Ratio/ %

R Oxalic acid 0.2540. 04 11.4 0.4740.09 21.3 0.6240.05 31.5 0.49740. 04 26. 6
FrEERR Citric acid 0.5240.05 23.8 0.660.05 30.1 0.3320.08 16.5 0.4040. 05 21.5
£ Tartaric acid 0.6140.06 27.9 0.6040.10 26.9 0.45%0.09 22.6 0.4440.11 23.6
R Malic acid 0.4940.15 22.5 0.3140.06 14.0 0.3340.03 16.6 0.3940.09 21.1
T Z R Succinic acid 0.3140.02 14.4 0.1740.02 7.7 0.25+0.02 12.8 0.1340.01 7.2
Mt Total content 2.19 100 2.21 100 1.98 100 1.85 100
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