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Extraction and identification of ginseng root exudates

ZHANG Ai-hua' ,PENG Hong-li* , LEI Feng-jie' ,ZHANG Lian-xue'

(1 College of Chinese Medicinal Materials ,Jilin Agricultural University ,Changchun, Jilin 130118 ,China;
2 Tianjin Pharmaceutical Holdings Co,Ltd, Tianjin 300204 ,China)

Abstract: [Objective] This study aimed to investigate the components in ginseng root exudates to pro-
vide scientific basis for investigation of allelopathy and soil sickness of ginseng. [Method) Root exudates
were collected in situ from ginseng cultivated with complex sterile matrix substrate. The exudates were ex-
tracted with water and ethanol before being extracted by organic solvent to obtain water extract, petroleum
ether extract and ethyl acetate extract. HPLLC and GC-MS were used to identify the water extract and or-
ganic extracts,respectively. [Result] The petroleum ether extract was consisted of 20 compounds,including
1,3-dioxolan-4-methyl-, 4-ethyl-2-pentadecanoic, citric acid ethyl, ethyl palmitate and pentacosane. Hydro-
carbons organic acids and esters, phenolic acids, alkane derivatives and pyran accounted for 46. 56%,
22.75%,13.78%,3.59% ,and 5. 39% .respectively. Nine compounds were identified in the ethyl acetate ex-
tract,including butyl citric acid,1,2-benzenedicarboxylic acid bis (2-methylpropyl) ,and mono (2-ethylhex-
yD) phthalate. Hydrocarbons,organic acids and esters,and phenolic acids accounted for 22. 77%,63. 71%,
and 13.52% ,respectively. Trace amounts of ginsenosides were detected in ginseng root exudates as well.
[Conclusion]) In ginseng cultivation, ginseng root exudates could be collected using soilless media without

the interference of soil microorganisms. Cinseng root exudates are composed of ginsenosides,hydrocarbons,
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organic acids and esters,and phenolic acids.

Key words: ginseng; root exudates;ginsenosides; HPLC; GC-MS
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Table 1 Soilless cultivation media of ginseng
e Wﬂﬁﬁﬁ/ i /mm BB % JE’?\?L[??IF/% KL/ % "ﬁﬂ( b
Material (g«em ) G larit Total porosit ' lAed aner (an*V\./aler pH
ateria . ranu y p y
Bulk density porosity retention gap ratio
g <1 (10%)
S /d 1.42 1~2.6(75%) 30.5 99.5 1.0 1:0.03 5.5~6.5
an 2.7~5(15%)
B kA Perlite 0. 145 1~2.5 93 53.0 40. 2 1:0.76 6.5~7.5
1.3 ASHRMERKIEEE 1.4 ASREFDYHKERRN
AR T 2009-04-26 7575 MR K250 1.4.1 R A5 adpal £ 9 A P A A S %

Bel N2 98 335 A2 8 B A ob ifE A7 . 8 A B AT B N 2 DU
45°BR F AT A L APALATIE 15 em, BREE 8 cm, B 7
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BCl g 1/2 MS B 2. A oo 78 v B ) 28 2 e v
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05-06 43 H 1, & 05-18 &R 1, 05-25 FF UG
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MR RGP FE BT S ZE WK AR 1 2 5 iR 42
JE R AR B2 B0 95 %6 Y £ T R A R L R 3
Wb B I IR B 20 (C TS 5 min, 5l
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69~75 min,V (ZJE) + V (JK) =190 : 10;76 ~80
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Table 2 HPLC analysis of ginseng root exudates
AN BAT AR /min &8/ (ug g FTE B/ %
Ginsenosides  Retention time  Concentration Percentage
Re 37.81 159.51 56.55
Rg2 61.50 49. 05 17. 39
Rb1 62.23 19. 16 6.79
Re 64. 26 47.59 16. 87
Rd 70.01 6.78 2.40
2.2 ANBREDWYZIBRZEEZMAMBRENY
BEMENEE

2 3 MK 1A LLEH NSRS WY A
EEE P, GC & 7 B 5 5 30 M0, 28 MS 115 L
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11 Rl 1 2 5t (46. 56 %, T 5 e, RIRD L6
A HLRREE Y 0 (22, 75%) .1 Rl R (13. 78 %) |
1 ke & fiT AE W (3. 59%) FT 1 itk w2 W R
(5.39%) s HoAx (o 0 R 2o b ofe i 25 . PR UL AT AL,
AN EEZE T NS AR R £ AL W4 F 45 R
L s a8
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Table 3 GC-MS analysis of ginseng root exudates

e B ) /i o T
Wy wpgy MR /min o 9 R 2 PERX e
Retention . i Molecular
Extract Peak . Compound Compound Peak area
time formula
T-Z -k RGeS <L 5
1 19.726 7-ethyl-eicosane Alkanes Cas Ha 0.835
1,3- IR 4-H 3k, 4-2, 3E-2-
N T H b SR ses . -
i ik 2 19.813 1, 3-dioxolan-4-methyl-, 4-ethyl-2- Alkanes CorHiz O 3.507
Petroleum d .
ether pentadecanoic
) ) CHEEFTETR T iR 2 . -
extracts 3 20. 474 Citric acid ethyl Phenolic acids CrzHzo Or 0.857
15’1‘&%’4‘:%‘? r‘:d:x s
4 21.162 Dodecane, 1-cylopentyl-4-( 3-cycio- JLITIS Cos Hus 3.162
Alkanes

pentylpropyl)
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L U BT TR ity T ES PR s
Retention . i Molecular
Extract Peak . Compound Compound Peak area
time formula
3. 4-T TR SR ses . -
=4 =4
0 21.258 3,4-diethyl 1,1'-biphenyl Alkanes Cis His 1.554
- + AR A LR 2K .
[~4~4 y
6 21.554 Myristate Organic acids and esters CraHzsO: L7zl
FEMR R 2 B A LR T 2K .
4 21.894 Ethyl palmitate Organic acids and esters Cis Hs O 0.922
9-F He- L b EERINAES N
8 21. 961 9-helsinki-heptadecanoyl Organic acids and esters Cos Hsz 3.009
6,10, 14- = H He-2-+ Ti i s
9 22.469  2-pentadecanone,6,10, e CisHys0 1.624
. Alkanes
14-trimethyl
IR LR B . o
10 22.565 Oleic acid Organic acids and esters Crs Hat O 1. 095
(IR S SRS .
1 22.991 Nonadecane Alkanes CioHuo 4.021
: 3.5,5, 8T I 3-6,7,8,8,-J 4~
SR 12 93,297  OHARJFLbINEI LLES C1 Ha 0. 5.393
Petroleum : 3.5.5.8 pentamethyl-6,7.8,8 Pyran a2 O :
cther tetrahydro-5H-benzo [b] pyran
extracts TN - 2 Tl S
13 23,604 - TNER , A HLI R CisHppOp 11,198
n-hexadecane acid Organic acids and esters
/ ‘ g ek . .
1 23. 981 Eicosane Alkanes CooHu 0. 424
- cq Tert-+ 75 be B B B KA A=) . =
15 24.533 Tert-hexadecanethiol Alkane derivatives CisHuS 3. 586
ke Lt 2 2 . -
16 24.925 Heneicosanoic Alkanes CorHu 8.115
- W fR R £ TR RN ES .
17 25.778 Ethyl stearate Organic acids and esters Coo Hio Oz 2.800
: ==k IS :
18 25. 822 Docosanoic Alkanes Caz Hs 8.403
- Bk :
-
19 27. 650 Four-tetradecane Alkanes Cas Hyo 6. 602
Ak =S N =
20 28. 669 Pentacosane Alkanes Cos Hs: 7.653
E-11, 13-4 -+ Iy e .
! 19.013 E-11,13-dien-14 alcohols Alkanes CuiHzs O 14.080
IR LTS . i
2 20.468 Ethyl citrate Phenolic acids CizHao Or 13.519
2-0 3E-1E % B B s
3 21. 548 2-methyl-n-hexadecane (n) kek s CisH3s0 8. 687
Alkanes
mercaptan
— o UL 1.2 3 = R .
R . 4 22.819 Bis (2-methylpropyD-,1,2 tereph- fﬁl&@ﬂ;i d est CisH22 04 5.329
Lﬁilhﬁlﬂ}% thalate rganic acids and esters
thy 22 bl iy £ T s
acetate 5 23.620 Eﬁ:ﬂm . ﬁﬁ]'ﬁ/)(ﬁﬂ/\ Cm ng()g 5.999
Palmitic acid Organic acids and esters
extracts e —,
SRARH W — T PR WL s
6 23.768 1,2-benzenedicarboxylic acid bis <P CiH22 04 21.536
Organic acids and esters
(2-methylpropyD)
- T AR RGeS .
7 25. 806 Butyl citric acid Organic acids and esters Crs Hz Or 7.064
. HL(2-2, 3 03 482K — H R R A LR TR .
8 29. 394 Mono (2-ethylhexyl) phthalate Organic acids and esters Cis He O 7.420
8% A TR H LR R . ]
9 40.637 Azoxystrobin Organic acids and esters Coz Hir N3 O5 16. 364
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Fig. 1 GC-MS analysis of petroleum ether extract of ginseng root exudates
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Fig. 2 GC-MS analysis of ethyl acetate extract of ginseng root exudates
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