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Testing Method of Rape Root Exudates by GC-MS Analysis

ZHANG Hong, GAO Ya—jun, AN Rong

(College of Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and Agri—environment in Northwest
China, Yangling 712100, China)

Abstract: In order to establish a method for the detection of rape root exudates, the hydroponic experiment was conducted using CH,Cl, ex—
tract to detect, isolate and identify root exudates of rape seedlings by GC—MS. The results showed that the detected peaks had more densely
distributed and relatively good separation of peaks according to the composition of the testing substance by using a suitable solvent delay
stages and refining temperature program. From the results, rape seedling root exudates included hydrocarbons, alcohols, esters and acids,

while compounds of hydrocarbons and alcohols had relatively high levels. Most of these substances had allelopathic effects which had a cer—

tain impact on the environment in adversity plant growth and development.
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L1 fit#r
PRS2 (Brassica campestris L.) e 1 5,
109% 0 BR300 1 F . JTK M 3 JE A T

1k, P B K e 2= pH F2UE , 120 CHE T2
JEVEREFRILTR . EFRAR A 10 L )RR SR , 1 AL
IURREIR IRV E R . X001 3 WA, ik 7z 2 5
B R ot i o AR AE PG LR MBI R N L=
WA T .
1.2 BikiEsH

i3S FR N Hoagland & FR . P 72
H,0, A 35 J5 46 T 1 CaSO, ¥ Wi o (1 35 A
JEbrh E R 20~25 CHREOGAZF , R K 2 2~3 cm
I AT SR /O BUR AR R — i g, £ 5
TKRRWE AN, BT Hoagland B IR EM
B R A 1, DARIEZ iR A B ALE i 1Rk,
FEATE H 10 Bk, —3L 20 i SR A ZhiE m/NE <
ESUEs ST
1.3 iRASTHAHIWE

KoK B A Bl ZL I RS AR BB R = 2 1L.0.5
mmol - L™ Y CaCl, i, TR E V6 R P4 T
B:3% 4 h(9:00—13:00) , A 250 mL CH,CL, 2 BUR PR
3~4 W IUEMR AR E 1~1.5 mL Z2 A7, ML T A9 JO/K B
FREN TR AL PR G 60 , PR AL B AR IBURGE 0.22 pm
5 AR BOR A GC-MS _EALIN
L4 IRESYHSTEEE

FE IO 5 TE P JUARMBH 2 B IR BT 27
BE 52 30 20 vh L 835 43 BT AR 2= s T GC-MS il
E T o Y ES RIS K Thermo Fisher Trace GC 2000
DSOQII, 4045 #1 BP-5MS, 30 mx0.25 mmx0.25 pm, %,
N He , R AERE o

R Ah8 A 3 5 S SR S I S J  O3  E E LA
TSHCRFHATIE , TP OL A S I E T i, B
I 1,

R T G AR 0 6 RO T SRR i U A

F 1 GC-MS MEHFER R DDA RN %

Table 1 Determination of rape root exudates in different measures by GC-MS

BREE ik 1 HiE2 Fi3
HERE IR B/ C 250 250 250
FHRFRT 50 °C_6 C+min 250 °C(15 min) 50 C_6 °Comin”! 250 °C(15 min) 50 °C(1 min)10 °C-min 120 °C(1 min)
3 °C-min” 250 °C(15 min)
PERE /L 1 1 1
Vi E/mL-min™ 1 1 1
ESE L5 A3 33~453 m/z 274 33~453 m/z S04 33~453 m/z
VA AEIR /min 3 5 5
HLF R /e V 70 70 70
B IRIELEC 250 250 250
5Lk I C 250 250 250

—291—



AT RERSMEFR -5 31 55 38

KA, Frise i il S AR IAE AR Py, F7 5% BE AEAE 1
AR A B F . BERI T IR A5 B9 GC-MS 1[4
JSL ] NIST2009 i itha e, el T HU R T AR
P BRI i A E

2 #REW®R

2.1 MR A i) GC-MS HEE
3 R I R L -4 3,

3.04
100 3 41.27

903 50.03 57 91 63.39
80
707
607
507
407
307
20
109
07 e — T ——r——————
0 10 20 30 40 50 60

Time/min
B 1 F5iE | WERSEEIIR RS WE GC-MS A E%

Figure 1 Determination of GC—MS scan graph of rape root
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Figure 2 Determination of GC—MS scan graph of rape root
exudation by Method 2
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Figure 3 Determination of GC-MS scan graph of rape root
exudation by Method 3
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Table 2 Identification results of rape in the main root exudates
gl (a2 PEXLLAFR Areal% || F&5 (e PELAFR Areal%
Bk S— NIk Decane,5—propyl- 0.70 & 3-2%-5-(2-2T#)+  Octadecane,3-ethyl-5-(2—-  3.95
VAS: ethylbutyl )-

4-I e —ke Undecane,4—cyclohexyl— 1.13 2-H A Iuke Nonadecane,2—methyl— 0.98
3=k Tridecane,3—methyl— 0.33 3-H LA Iuke Nonadecane,3—-methyl—- 0.70
SN+ =k Tridecane,5—propyl— 1.34 O—HI 3L+ ke Nonadecane,9-methyl— 0.84

2,6,10-=H13+PUse  Tetradecane,2,6,10-trimethyl-  3.71 ke Eicosane 22.60

4-— 2 FE AP0k Tetradecane,4—diethyl- 0.85 2-H R ke Eicosane,2—methyl— 0.74

b ke Pentadecane 1.03 3-HIL b Eicosane,3-methyl- 0.92
2-H 4Tk Pentadecane,2—methyl- 0.51 T-C0 3 ke Eicosane,7-hexyl— 0.38
3-_HH ATk Pentadecane,3-methyl- 0.56 10-H 3L — 4 Eicosane,10-methyl— 0.94

2,6,10-=H 3+ F ¢ Pentadecane,2,6,10-trimethyl-  2.35 s Heneicosane 7.97
8- ke Pentadecane,8—hexyl— 1.34 1-(1-Zke3EW ) —+ Heneicosane,11-(1- 2.06
—% ethylpropyl )—

RAvYS Hexadecane 4.28 17-=+H%E 17-Pentatriaconten 1.15
RIS AN Hexadecane,3—methyl— 091 [leeiS 2-(F/)\HER) 2 Ethanol,2-(octadecyloxy) 1.19
T-H RNk Hexadecane,7-methyl— 1.19 2R FL-2 - Benzenemethanol,a,a— 0.39

dimethyl-

- Heptadecane 3.52 -\ -1l 2-Hexyl-1-otcanol 1.01
3-_H It be Heptadecane,3—methyl— 0.62 2-HIL 1S 1-Hexadecanol,2—-methyl— 3.61
[ e e Heptadecane,9—hexyl— 7.33 FA 7S H s Tert—Hexadecanethiol 3.66
9—2p R+ ke Heptadecane,9—octyl— 0.63 FAA Cedrol 0.85

2,6,10,15-PY B e+t 4% Heptadecane,2,6,10,15- 0.95 figds  JWlR,5-F3-2,4-"—-K]  Pentanoic acid,5—hydroxy— 0.50
tetramethyl— FERFENS 2,4-di-t-butylphenyl esters
2-F 3L\ Octadecane,2—methyl— 4.20 WHLER T AR Sulfurous acid,butyl tridecyl 0.44
ester
5-HI 3+ /e Octadecane,5-methyl— 0.39 T-H -7+ DU -1-BEEE  7-Methyl-Z—tetradecen—1- 0.26
olacetate
6-H F+ /e Octadecane,6—methyl— 0.59 e TN kE R R Hexacosyl acetate 0.94
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