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Determination of Low Molecular Weight Organic Acids in Soils and
Cabbages by Gas Chromatography

XIE Wen-ming'*, KO Kwang-yong® , LEE Kyu-seung®
(1. Jilin Agricultural University, Changchun 130118, China;
2. Chungnam National University, Daejeon 305 -764, Korea)

Abstract; The low molecular weight organic acids (LMWOAs) in rhizosphere soil, bulk soil, root and leave of
cabbages were extracted and derived by the mixture of methanol and sulfuric acid (10: 7). Seven organic acids
(oxalic, malonic, fumaric, succinic, maleic, L-malic and citric acid) were identified and quantified by GC
instrument equipped with FID. The recovery were ranged from 81.93% to 95.58% for soils and from 84.78%
to 106.99% for roots. The detection limit was ranged from 0. 72 mg/kg to 4. 14 mg/kg. The method was
suitable for the reliable and accurate determination of low molecular weight organic acids in soils and cabbages.
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E—RARY, 8T R EF % — TR %
(PR .ZBARBRE)WEEEEEO0 ~ 1 mmol,
MJCH=TR % (BEER rER. AR5
KRR BEHMAMBEAR) HIREEFEO0~50
pmol , HYIARER i FHR R 2K B A HLRR L &
SWEFIEFRAFENERER, KX FRA
VRES TR EDPEE—RAIEA L~ 10 mmol,
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FREERL, Bi%EE E AT RS FEAVRE
TR T®E, FERQEIHGEENRAGE
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Agilent 6890N S A 834X (£ E Agilent A 7],
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Alltech AT - WAX #HEAEEMEHE(10 m x
0.53 mm x 1.2 um), #FECTHIKIAE FALRI0 2%
MIRBE 4 310 250 CFI250C . HARFABIIH
RBE X 80C ,£#£4F 2 min,R/5 LA 10 C/min BHE
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Table 1 Relative retention time, linear equations and correlation coefficients of low molecular weight organic acids
Ko v FAXH R E I fA] FEyHERH R B (E] i B
. . KEFH HXAK -1
EH# Eg/min g/ min Ly/(mg-kg™")
1.0 4,287, 4.287, 4.286, 4.288, 4.288, 4,287 4.287 y=3.65x+28.40 0.9997 1.42
g 5.648, 5.650, 5.647, 5.650, 5.648, 5.649 5.649 y=0.70x-13.99  0.9999 2.44
RTH—-® 6.095, 6.098, 6.095, 6.096, 6.096, 6.097 6. 096 y=0.36x+5.24  0.9999 2.84
BEHA 6.712, 6.715, 6.713, 6.713, 6.713, 6.713 6.713 ¥y=9.66x-23.71 0.9997 3.72
k@ 7.782,7.783, 7.783,7.783, 7.783, 7.782 7.783 ¥y=8.94x-11.99  0.9999 3.15
L-3FR8  11.432, 11.435, 11.432, 11.433, 11.433, 11.433 11.433 y=21.34x-64.17 0.9998 0.72
iR 4 15.418, 15.417, 15.416, 15.417, 15.416, 15.415 15.417 y=9.77x -254.14 0.9932 4.14
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Fig.2 Chromatograms of low molecular weight organic acids
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Table 2 Recoveries of low molecular weight organic acids from soils and roots

e K4 TR EFRTAR po/(mg-kg™') IFFEMGAR  pp/(mg - ke™') EdR
"" N Wil P A W WevE R
1] 30.04, 28.49, 31.45  29.99  381.22 352.36, 328.99, 345.68 342.34 81.93

A_® 68.87,65.31,63.56  69.91 2549.72  2239.02, 2248.8,2250.33  2246.05 85.35

RTH =R - - 5373.84  5127.59, 4606.9, 4896.36 4876.95 90.75

s B £:].04 6.09,5.77,7.63 6.5 203.13 204.49, 195.81, 201.69 200. 66 95.58
Ok M - - 218.04 202.07, 179.68, 200.37 194.04 88.99

L- ¥ R% 5.33,5.05,5.42 5.23 74.01 69.31, 69.24, 70.42 69.65 87.04

s 42.45,40.25 41.53  41.41  360.31 364.71, 328.62, 342.59 345.31 84.34

1. 6.51,3.65,5.86 5.34  450.26 488.88, 498.173, 474.22 487.09 106.99

[ . 475.55, 529.58,540.87 515.34 5400.72 4745.94,5988.79, 5719.74  5484.83 92.01

RT# 8% 82.06, 45,42, 66.53 64.67 60730.84 66887.51, 74835.8, 49930.96 63884.75  105.08

BE B 751.18, 731.60, 597.21  693.34 20300.13 21363.91, 25583.89, 18659.68 21869.16  104.31
Ok 191.90, 213.54, 202.36  202.60 41800.04 41719.98, 50611.95, 33296.59 41876.17  99.69

L-$ER8  267.05,253.21, 175.97 232.08  884.01 1121.46, 1230.21, 847.24 1066. 31 94.36

FREgERg_ 1878.57, 1639.51, 1124.711547.59 1414.31  2841.94, 3147.57, 2250.53 _ 2746.68 84.78
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WA MZEM o] LU 7 #E F B A VLB,

HEMFHEERAEH TREFHRE, ERE
RS F B HLER B U = B AR B R
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Table 3  Concentration of low molecular weight organic acids in cabbage leaves, cabbage roots, rhizosphere soil and bulk soil

BATERENRYE py/(mg-kg™')

B
1.4 [ RT#H_K BB 223, E2 0.4 M

HEREZ 223.72£19.74 2776.13+273.88  4765.07+700.99  400.35 +40.56 50.44 £3.38  1127.93£166.27 2710.33 +206.66
EE2 4 308.59+77.78 5512.89297.40 30202.23 +1681.74 2820.39138.99 403.52+152.68 6022.51+1268.89 11371.59 +559.35

E12 R - 6.41 £0.05 - - - - 253.89 +34.70
[ile: - 6.93+0.55 - - - 29.94 £4.16 235.55+3.22

QO MELERHTHE  FERE(n=3), “ -"RAETFREK,

3 %ig molecular weight organic acids in enhancing

KRB - MR EA VB ERH TP
1, EEAYIRA ERREFEL, A BEIR
IRETFERREIME R T SE R S, B S RS 6 B H
PURRE A RE" 5 R AR R,
AMEE] LA A S RTAL BR B TR, T L BB A 2t
RACHEME TP IR B AL B B ER A
MK  BRfLse 2 BRI, 5 THRAE

FMASHESHAEEHETEN, BT,
SrEEEE, W AR RO B S AR R NI P
55 FREZAN BT, R—Fhxt LR
dh A LT R E BOMTIN AT R 7k 0
LIRSV EYIR R WY PR E A IR,
LA R AP AR BRI IR P A L BRAE R HL B B R - R
TEENLEFE.
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