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Abstract This study aimed to determine the inhibition activity and the main antifungal substances of water
extracts and volatiles from Glebionis coronaria on Panax notoginseng root rot pathogens. The inhibitory activities
against Fusarium solani F-3 and Ilyonectria destructans RS006 were determined by mycelium growth rate method,
and the substances of the aqueous extracts and volatiles were analyzed by gas chromatography-mass spectrometry,
and the antifungal activity of the compounds were further verified. The results showed that the inhibitory effect of
water extracts from stems and leaves on F-3 was stronger than that of RS006, and the inhibitory effect of leaf
extracts was better than that of stems extracts. When the concentration of leaf water extracts was 15. 0%, the
inhibition rate on F-3 was 55.1%. The inhibition rate of volatiles on RS006 was significantly concentration-
dependent, and the inhibition rate were higher than 85. 0% at 2. 0 g stems or leaves per dish. The inhibition rates
of volatiles from stems on F-3 were low and there was no significant difference among different concentrations.
The inhibition rate on F-3 was 35. 3% when the leaf was 1.0 g per dish. The main components of stem water
extracts of G. coronaria were sugars and organic acids, while the main components of leaf water extracts were

organic acids. The volatiles of G. coronaria were mainly composed of terpenes. Linalool in volatiles had obvious
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inhibitory effect on the two pathogens. G. coronaria or its allelopathic substances could be used for prevention and

ecological control of P. notoginseng root rot disease.
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a and b represent the inhibition rates of aqueous extracts from stems and leaves of G. coronaria on F. solani F-3 and I. destructans RS006, respectively.
c and d represent the inhibition rates of volatiles from stems and leaves of G. coronaria on F. solani F-3 and I. destructans RS006, respectively. Different

lowercase letters indicate significant differences among treatments

E1 SEEZEMKRHRMELZYN=-LREFE R 2L KAHHIEE

Fig. 1 Inhibitory activity of aqueous extracts and volatiles from stems and leaves of Glebionis coronaria on pathogens

of Panax notoginseng root rot
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Table 1 Difference analysis for inhibitory effects of aqueous
extracts and volatiles of Glebionis coronaria from stem and

leaves against two root rot pathogens

P IR .
Method Pathogen 112
KR J& K8k JJ# F-3  F. solani F-3 1 018. 98 0. 00

Aqueous extracts 4[5 RS006

2.2 HEKRRMEROHEZY ST

H T T 8 ZE R 2K IR O PR T T )41 1l T
VAT .25 22 53 5 T LA ) 0 25 R 73R 38 P 9 )
JBT o Tl 7 22 KISV A I AR (LR ==85. 000 HAH X
T =0. 10 M Ttk 25 F, 25 RS (7 D
AR (12 B e (2 O (B2 (2 il FmE e
(20 HErp A G 5 A A 0 B 2K Dy B 9

I. destructans RS006 o on U0 (8. O%)ﬂ] D%j(%%)b%(fs 7%) ,ﬁﬁmﬁ%j£:@§
LY J& Kz J1# F-3 F. solani F-3 1.96 0.19 (5. 6%) ﬂ&u T :@,E (4. 7%)7 l]%: %% y\j )7T< []‘L,Z: %
Volatiles S R T
7 dumzant K005 17000 (3.5%) FHIRRATHIN & R 2).
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Table 2 Identification of the main compounds in aqueous extracts of Glebionis coronaria stems
(s ESi| ZFR 53 F =X LB/ 20 AT SR/ %
Compound type Compound name Molecular formula ~ Similarity ~ Relative amount
#i2Kk  Saccharide Bl EiAE  Psicose CsHy2 04 96 8.0
D-JC/k ik D-glucose CsHi205 88 6.7
1iFLfE  Sorbitol CsHi4 05 95 2.4
Brg B Allose CsHi205 92 2.1
D-frf+i{fi# D-arabinose CsHi0Os5 94 0.9
D23 B D-galactose Ce H12 05 93 0.4
114 Sorbose CsHi205 87 0.2
AHHLEEZE  Organic acid F R Azelaic acid CoHi5 0y 89 5.6
T & Succinic acid CyHg Oy 90 4.7
2-¥2HE-3-H RN R 2-hydroxy-3-methylvaleric acid CsH1203 95 2.4
2-F S Ol 2-hydroxyisocaproic acid CsH1203 90 1.9
DL-g# %8 DL-beta-phenyllactic acid CoHj0 03 97 1.8
L-¥f& L-lactic acid C3HgOs 93 1.8
-5 kR 2-hydroxyisovaleric acid CsHy003 98 0.5
AR Palmitic acid CisH320, 94 0.4
B8 Pimelic acid CrH;2 04 94 0.2
fifgER  Stearic acid CigHs 02 92 0.2
ZIERR  Glycolic acid CyH,O4 91 0.2
ZEH iR Shikimic acid CrHj00O; 89 0.2
2% Amine 2 Hydroxylamine H3;NO 90 0.2
S5-I IE @M% 5-methoxytryptamine Ci1 HiyN, O 86 0.1
2 Alcohol il Glycerol C3Hs O3 98 1.6
JJLEE  Inositol CsHy2 04 89 0.2
BENEZSS  Pyrimidine JRmERE  Uracil CyHiN> O, 91 3.5
M s g Thymine Cs Hg N, O, 96 0. 4

Tl e P K TR TR P A T A LB ==85. 0 V0 ELAH X
EE=0. 101 AL 27 B, T ZALHEA HLIR S (20
Pl AT AE Y (3 B L WERESS (2 Fjo (BESE (1 A
L B, Hd X S EEEAIR N T
TR (4. TY%) R TR (4. 2%) B E K Sy PR S I
(3.2%) , B2 R Hh (1. 8%0) BES M A X &
HRALGE 3,

1] 785 25 I & 0 b AH 8L EE =85, 000 HLAH X
=0, 10 MW i dE 25 B, FEEREIA R A

P18 B i & A7 A i 25 (2 Bl I IR 2 (2
PO CEEZS (1 RO LB BER (1 FlO A bE k26 (1 FD .
I RS W oA R B R R B R
ik 46. 6%, H & (E)-g-% ##s (16. 8 %) Fl (2)-
3.7-H 1,3, 69 =& (16.620) . M & &
BT 05N MR BAKES ()47 B
(3.8%0) v RHE A D(3. 6 %) (E)-B-4 4 W
(3. 3%) FANT R (1.5%) a4 & WM (0. 7%)
P RERE (0. 6 %) (F 1),
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Table 3 Identification of the main compounds in aqueous extracts of Glebionis coronaria leaves

et eS| 4R 53 MR/ Y% MR/ %
Compound type Compound name Molecular formula ~ Similarity ~ Relative content
AHHERZE  Organic acid T & Succinic acid CyHgOy 90 4.7
TR Azelaic acid CoHi50; 88 4.2
2S¢ R 2-octenedioic acid CsH;2 0,4 86 2.4
- HE-3-H L RER  2-hydroxy-3-methylvaleric acid CsH2 03 95 2.0
L-#fg L-lactic acid C3HgOs 93 1.9
DL-g# %8 DL-beta-phenyllactic acid CoHi0 O3 97 1.8
JRJLZEfR  Protocatechuic acid CrHs Oy 96 1.1
XA EE  4-hydroxybenzoic acid CrHs O3 96 0.8
. & Adipic acid CsHip Oy 92 0.6
%1‘@@ Palmitic acid Cis H3205 91 0.5
2-¥2 K %R 2-hydroxyisovaleric acid CsHi1003 98 0.5
ZHIR  Benzoic acid C; Hg O, 95 0. 4
iR  Stearic acid CisHs 0y 94 0.4
XTI LR 4-hydroxyphenylacetic acid CgHs O3 97 0.4
B R Pimelic acid C:H;2 04 94 0.4
JEMkER  Mandelic acid CsHg O3 91 0.2
# 2 F%  Phenylacetic acid CsHg O, 93 0.2
LR Glycolic acid CoH, 04 85 0.2
X8 Glutaric acid Cs Hg Oy 93 0.1
HILT R Methylsuccinic acid Cs Hg Oy 86 0.1
WA D-(H)-#ZHifR-1.4-NiiE  D-(+)-ribono-1.4-lactone CsHsOs 94 0.3
Saccharide derivative L i 2 -gamma- Nl L-(4-)-glucono-1, 4-lactone Cs Hi0 O 85 0.1
HZEPERR NS D-glucono-1,5-lactone CHioOg 91 0.1
ENESE  Pyrimidine JRERE  Uracil CyHy N, O, 90 3.2
B EmEnE  Thymine Cs Hg N, O, 96 0.7
fiE2k  Alcohol Hil  Glycerol C3Hg O3 98 1.8
M2 Amine PR 2-aminoethanol C, H7NO 87 0.2

R4 HEEMERYHEEZRENRS

Table 4 Identification of the main compounds in volatile of Glebionis coronaria stems and leaves

ey el VA4S 73 ¥ ARMLEE/ Y% AT SR/ %
Compound type Compound name Molecular formula Similarity Relative content

M5k Terpene B-AHEM  Bmyrcene CroHis 96 46. 6
(E)-3-% 4  (E)-Bocimene CioHis 97 16.8
(2)-3,7-—HH-1,3,6-2F=4; (2)-3,7-dimethyl-1, 3, 6-octatriene CioHyg 96 16. 6
(H)-¥r#4%  D-limonene CioHis 96 3.8
KHHEM4 D Germacrene D CisHay 95 3.6
(E)-B4:A XM (E)-p-farnesene Cy5 Hoy 96 3.3
BHH  Bcaryophyllene Ci5Hay 97 1.5
G5 a-farnesene Ci5Hyy 97 0.7
4-¥E)f  A-carene CioHis 96 0.4
(E,)-2,6-—HH-2,4,62£=#; (E,Z2)-2,6-dimethyl-2,4,6-octatriene CioHysg 96 0.3
BT Bsesquiphellandrene Ci5 Hyy 94 0.3
#%H  Camphene CioHis 97 0.3
R -o-FF M trans-a-bergamotene Ci5Hay 94 0.3
a*ﬁ‘}'«ﬁ‘j a*pil’l(}l’l(} Cm H]G 97 0. 2
o HERLE  g-humulene Ci5Hay 94 0.2
(—)-BIRMi (—)-B-pinene CioHysg 97 0.2
B2 B-bisabolene C15 Hay 92 0.2
a- AU a-copaene Ci5 Hay 95 0.1

Fii2% Ketone D-#& i (+)-2-bornanone CioHis0O 97 0.4
2,7,7*;@%})(%[3. 1. 1;%*2*‘}%*6*@@ CroHpO 96 0.1
2,7, 7-trimethyl-bicyclo [ 3. 1. 1 Jhept-2-en-6-one

B2 Alkene 1-+—# 1-undecene Ci1 Ha 96 0. 4
i 4  Neophytadiene Cao Hg 95 0.1

M52 Alcohol FifefE  Linalool CioHis0 98 0.6

ZHER  Amino acid N,N-H =5l N, N-dimethyl-L-leucine CsHi7NO; 85 0.2

kekr2s  Alkane 1E —+%¢ Eicosane Cao Hyz 96 0.1
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BEXT L. destructans RS006 Ft) 11 il 5% Pl v i 42 125 .
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Fig. 2 Inhibitory activity of main compounds in aqueous extracts and volatiles of Glebionis coronaria on pathogens

of Panax notoginseng root rot
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Table 5 Toxicity of linalool on pathogens of Panax notoginseng root rot
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