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Extraction method of active compounds from Equisetum arvense and
their inhibition activity against Botrytis cinerea Pers.
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Abstract The active substances with fungicidal activity were extracted from Equisetum arvense with three different
solvents, petrolium ether, chloroform and ethanol. Crude extract was separated and purified by column chromatography.
The active fractions were tracked by fungicidal activity against Botrytis cinerea Pers. The results indicated that the
strongest inhibition on the spore germination (SG) and mycelial growth (MG) of Botrytis cinerea were observed in
chloroform extract,and the ECs, of SG and MG were 0.52 and 0.21 mg/mL, respectively. Subsequent purification with
different polarity solvents produced four fractions by solid-liquid extraction. Amongst those fractions, the one extracted
with ethyl acetate showed the highest SG and MG inhibition activity, and the ECs, were 0. 37 and 0. 28 mg/mL,
respectively. Silca gel column was used to further separate the ethyl acetate fraction and total of 12 sub-fractions were
collected. Sub-fraction L9 could effectively inhibit MG, and the ECs, was 0.22 mg/mL. When treated with L9, fewer
amounts of mycelia were produced and the permeability of the cell membrane of mycelia was increased. The mycelia
transformation and tumors on the hyphae were determined with electron microscope image. The present research results

indicate that Equisetum arvense possess high fungicidal activity and can be development as a natural pesticide.
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Table 1 Inhibitory effects of colony growth and spore germination of Botrytis cinerea Pers.

of different extracts of Eqisetum arvense

I TR 35 4 U

Extraction of

B H A%/ cm

W/ %

87 2 H

Number of spore

/%

Colony diameter Inhibitory rate Inhibitory rate

different solvent germination
X CK 5.32a — 96 a —
£l i Petroleom ethe 4,86 ab 8.45 19 b 80. 21
2% Alcohol 4.07 b 23.49 47 ¢ 51.00
Zf5i Chloroform 2.03 ¢ 61. 84 0d 100. 00

TE R R EE PR F R KR 0,05 KF 2257 B3, TR .

Note: Different letters in each column mean significantly different at the level of 0. 05. The same below.
K 1) 30 S8 05 4 B T i 2R 90 Wk 2 T 5 ) K

B 22(4.2.1.0.5.0. 25 mg/mL) FIfF8i & (2.1.0. 5.
0.25.0. 125 mg/ml) W3 IAER L 85 R W3R 2. #F 96 h

i, @A PRI B 22 1 EC5o oh 0. 52 mg/ml; 7E 48 h
B3 & 89 EC A 0. 21 mg/mL, F ILEESE A3
AT TR HEAT E— 2 B AR IR B 4l
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Table 2 Inhibitory effects of Chloroform extract from Egisetum arvense on mycelia growth

and spore germination of Botrytis cinerea Pers

=gz ECs/ AN X RE(R)
Index (mg/mlL) Regressive equation Correlation coefficient
2241 (72 h) 0.52 Y=5.3689 + 1.298 41X 0.961 1
Mycelia growth
5 W1 % (48 h) 0.21 Y=7.328 0 + 3.458 2X 0.967 3

Spore germination
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Table 3 Purification effects from Egisetum arvensea adapted different solvent

R 4 B UL HRCE %

Purification of different solvent Purification weight Purification rate
{1t Petroleum ether 4.95 a 88.71 a
.’ 2.l Ethyl acetate 0.29 b 5.20 b
& 15 Chloroform 0.04 ¢ 0.72 ¢
4 Alcohol 0.02 ¢ 0.36 ¢
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Table 4 Inhibitory ability of of different solvent purification from Eqisetum arvense on the
mycelia growth and spore germination of Botrytis cinerea Pers.
) B 224K (72 h) i+ & (48 h)
A [ ¥ 70 ZE B

Mycelia growth

Spore germination

Purification of
7% H#/cm

Colony diameter

different solvent

A/ %

Inhabiting rate

CK 5.57 a —

2T Alcohol 1.85 b 74,81
& 15 Chloroform 0.92 ¢ 93.63
f1 it Petroleum ether 0.87 ¢ 94.63
2.’ 2 BiE Ethyl acetate 0.78 ¢ 96. 32

78 K # i 2/ %
Number of spore germination Inhibiting rate
98.00 a —
26.00 b 73.47
10.00 ¢ 89. 80
1.67 d 98. 30
0.00 d 100. 00

B A W 36 P 22 TP SO B Y LR TR 4H 43 Y
F 5 AASEBEE R E (2,1,0.5,0. 25,0. 125
mg/mL) X K B B B 22 A K R 7 i & kAT

M S5 R KW (R 5, [ 4R & TR 4H 43 ) 1A 22
AR M EC K 0. 37 mg/mL, X[+ & B ECs,
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Table 5

Inhibitory effects of ethyl acetate purification from Egisetum arvense on mycelia growth and

spore germination of Botrytis cinerea Pers.

i ECs,/ VAN XA (R
Index (mg/mL) Regressive equation Correlation coefficient
WeAEK (2D 0. 37 Y=6.012 042,352 1X 0.999 0
Mycelia growth
il F i & (48 h) 0.28 Y=6.942 0+3.486 6X 0. 940 7

Spore germination
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1.780 5 X, fE72 h B} L9 X B 2 1y ECs, K 0. 22
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B SR W0 P R A A ) 4 B e T K S TR TR 24
MM EE B CE AR 7T AT VE L N 0~1 h
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Table 6 Antifungal effects of various fractions from the ethyl acetate extraction against Botrytis cinerea Pers.
W2 AR (72 ) 22/ K (96 h)
. SR % Mycelia growth Myecelia growth
Fraction - Extract rate BT /em mE/ % FHT /em g%
Colony diameter Inhibitory rate Mean diameter Inhibitory rate
CK — 2.42 bed — 3.53 ab —
L1 0.22 1. 90 ef 28.57 2.58 ¢ 32.42
L2 0.27 2.10 cdef 17.58 2.73 be 27. 30
L3 0.58 3.02 a —32.97 4.15 a —21.16
L4 0.22 2.98 a —25.82 4.23 a —23. 89
L5 0.62 2.15 cde 14. 84 2.83 be 23.89
L6 0. 44 2.00 def 23.08 2.80 be 24.91
L7 0.78 2.50 be —4.39 3.62 ab —3.07
L8 1.09 2.68 ab —14. 86 3.80 a —9.22
L9 5. 20 0.00 g 100. 00 2.45 ¢ 36. 86
L10 1.71 2.08 cdef 18. 68 2.81 be 24.57
L11 2.73 1.64 42.85 2.21 ¢ 45.05
L12 66. 70 2.00 def 23.08 2.50 ¢ 35.15
T OABNENRREFRAEFRRESEENY
Table 7 Effect of L9 on the electric conductivity of the cultural filtrate of Bozrytis cinerea Pers.
b3 K: F20} [#] /h Period
Treatment 0.0 0.5 1.0 1.5 2.0
CK 71.47 d 110. 00 cd 135.47 be 157.57 ab 178. 30 a
L9 4b B 383.33 ¢ 466. 00 be 482. 67 be 527.67 ab 658. 00 a
25 RO WAEXNFLESRARBREH

2=

TESA L9 By PDA K e 5 L W2 & K Z 3|
AN TR JEE B AR 1 . Xk TR 2 K B T 22 Ak KT g
ELEE R 5 b A TR 22 AR K BT 35 B R0 G R
AR, B Kb I 2 R W R B OR L X R B R
. A1 AIE L FE 1000 A5 HLEE R X R4
JRBE I TR 22 A KL A ¥ 5] AR KOIE s fE L9 &b
PR KRB W2 E KRR — W2 LA 8K
RN N

1. % BR TR 22 2. Ab PR TR 22
1. CK;2. Treat
1 WHRBREABLENESEN
Fig. 1

Morphological toxicity of L9-Eaisetum

arvense on Botrutis cinerea Pers
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