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Composition Analysis of Asarum heterotropoides Essential Oil
and its Inhibitory Activity Against Five Species of Fusarium

YU Ting-ting' ,LI Qiang' , WANG Mao-qing’, HE Peng' ,SHANG Kun', WU Xiu-ju'"
' School of Life Sciences , Northeast Agricultural University ,Harbin 150030, China;’ Research and Breeding
Center ,the General Bureau of State Farm of Heilongjiang Province ,Harbin 150030, China

Abstract; The inhibitory activity of Asarum heterotropoides essential oil extracted by steam distillation on five species of
Fusarium leading to potato dry rot was tested by mycelium growth rate method and spore germination method. Steam dis-
tillation and ultrasonic-assisted extraction were utilized to optimize the extraction efficiency,and GC-MS was employed to
analyze the constituents of essential oils. The results showed that the essential oil had a significant inhibitory activity on
five species of tested Fusarium ,which was in a dose-dependent manner with the concentration of essential oil. A total of
51 compounds were identified in essential oil by GC-MS, 18 of which were the same,while methyl eugenol and safrole
were the main components in 4 groups of essential oils extracted by different methods. The content of essential oil of un-
derground part was significantly higher than that of the aerial part and extraction rate of ultrasonic-assisted extraction
method was higher. Therefore, essential oil of A. heterotropoides can be further developed as a plant derived antifungal a-
gent with high development prospects.

Key words: Asarum heterotropoides var. mandshuricum ( Maxim) kitag;essential oil; Fusarium ;inhibitory activity ; plant

derived antifungal agent
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Table 1  Inhibitory effects of essential oil on the mycelial growth of five Fusariums
ST e
i nhibition rate ol 11terenl concentralions :
Iﬂﬂl of essential oil on mycelial growth (g/L) Regre:ssmn 1Cs (g/1)
Strain Y g equation of
0.0313 0.0625 0.125 0.25 0.5 1 Virulence
T ik 7] T W AR Fh 14.55 + 18.18 + 21.82 41.82 + 65.45 + 94.55 = y=0.011x-0. 163 0.387
F. solani var. coeruleum 2.15 1.89 3.25 2.03 2.05 3.52 ? =0.969 ’
gk Yal) 20.93+ 30.23+ 41.86+ 53.49x 81.40 % ~ y =0.008x-0. 172 0.228
F. culmorum 1.59 2.73 1.42 0.97 1.54 ”?=0.977 '
W BRI TR 27.45+ 33.33+ 4510z 60.78+  88.24 & _ y =0.007x-0. 202 0. 148
F. avenaceum 1.24 3.58 1.74 3.21 1.98 * =0.988 ’
EVEZZ ok AN 13.04 = 26.09 = 34.78 £ 53.62 71.01 = 100.00 = y=0.011x-0.228 0.322
F. Trichothecioi-des 1.12 1.12 2.31 0.12 1.21 0.00 ”?=0.934 ’
LRk AN 12.07 25.86 £ 34.48 £ 51.72 % 72.41 £ 100.00 = y=0.011x-0.217 0.333
F. Sporotrichioi-des 1.02 1.46 3.27 1.54 1.23 0.00 ? =0.934 T

PGSR v 111 R SR AV =3 £l 1 S 7 Ny

Note: “x” represents the inhibition rate, “y” represents concentration of essential oil,“ -7

2.2 BRHENS MEINERFHERZOZM

represents bactericidal effect.
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Table 2 Inhibitory effects of A. heterotropoides essential oil on the germination of Fusarium spores
N b BE e 2= mH :
o e ik L 7 e
. Concentration . N A Regressmn IC50 ( g/L)
Strain Germination rate (% ) Inhibition rate (% ) . .
(¢/L) equation of Virulence
A R J1 s .2 0.1 82.22£0.34 2.70 +0. 14 0.700
F. solani var. coeruleum
0.2 69.46 £2.31 17.80 +1.23 y = 0.014x
0.4 56.53 £1.50 33.10 £1.68 = 0.950
0.8 39.97 £1.42 52.70 £1.78
CK 84.50 £3.21
Wk JIE F. culmorum 0.1 82.09 £2.53 12.30 +£1.23 0.413
0.2 77.88 £2.13 16.80 £2.41 y = 0.008x + 0.013
0.4 44.74 +1.32 52.20 £1.52 = 0.980
0.8 8.80 +1.09 90.60 +2.23



1228 KIRF=YIBEE 5% Vol. 27

CK 93.60 +2.87

AR IR F. avenaceum 0.1 85.60 +2.12
0.2 64.50 4. 11

0.4 35.70 +2. 13

0.8 0.00 +0.00

CK 100.00 £0.00

WL R TIT F. trichothecioides 0.1 89.10 £3.32
0.2 80.20 +1.32

0.4 51.10 £2.32

0.8 21.70 £1.56

CK 100.00 +0. 00

WIRFOHE I F. sporotrichioides 0.1 72.01 +1.23
0.2 59.57 =1.87

0.4 37.06 2. 12

0.8 22.33+1.12

CK 91.50 +0.97

14.40 £1.35 0.336
35.50 £2.24 y = 0.008x — 0.064

64.30 +1.87 ”? = 0.969

100. 00 £0.00

10.90 =1.21 0.480
19.80 £1.43 y = 0.01x - 0.020

48.90 £3.21 = 0.976

78.30 +4.21

21.30 +£3.35 0.393
34.90 =1.43 y = 0.012x — 0.207

59.50 £3.53 ”?=0.917

75.60 +1.45

T AR R, " AR R BE

Note; “x” represents the inhibition rate,“y” represents concentration of essenti
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Table 3 Comparison of extraction rates of 4 groups of essential oils

PR FEWOT I B R IR $RIUE
Extraction part Extraction method Sample mass (g) Volume of essential oil (mL) Extraction rate (% )
Hb 753 Aerial part IKZE S 751881 Steam distillation 50 0.78 0.74 0.81 1.55 +0.07

R i BhIR 3% Ultrasonic — assisted

extraction 0.82 0.98 1.10 1.93 £0.28

b #43 Underground part IKZE S 718 Steam distillation 1.32 1.13 1.29 2.49 +0.20

B i B 3 Ultrasonic — assisted

extraction 1.54 1.49 1.44 2.98 +0.10

2.4 GC-MS SR
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Fig. 1 Total ion chromatograms of essential oils of aerial (A) or underground (B) part extracted by steam distillation and aerial

(C) or underground (D) part extracted by ultrasonic-assisted extraction

x4 MAZERMESH GC-MS SR

Table 4 Chemical composition of four groups of essential oils

e P21 2 R TRt ST Mt E & Content (% ) ﬁé-é;{ﬁla“l‘leﬂ
No. Compounds Formula MW A B C D (min)
1 3-E 47 (3-Carene) CioHyg 136.23 2.326 2.087 0.32 0.238 7.546
2 B ( Cineole ) CioHs0 154.25 0.305 0.696 - 0.163 8.022
3 EFE 40 (Benzaldehyde dimethyl acetal ) CoH}, 0, 152.19 - - 0.068 - 9.731
4 e ( ( + ) -Camphor) CyoH;s0 152.23 0.247 0.266 0.137 0.148 10.364
5 A HE T ( Eucarvone ) CioH,,0 150.21 3.016 5.704 1.374 2.963 10. 509
6 2-3% W (L( -) -Borneol ) CpH ;g0 154.25 1.032 1.468 1.54 2.4 10.789
7 (=) 4§ ( (=) 4-Terpineol ) CioH50 154.25 0.355 0.402 0.304 0.269  10.971
8 a-FAJHIE ( alpha-Terpineol ) C1oH;30 154.25 0.33 0.404 0.54 0.299  11.215
9 H3E5 I ( Estragole) CyoH,,0 148.25 0.915 0.815 0.543 0.321 11.339
10 PR ( Cyclohexane ) CioHyg 136.23 - - - 0.051 11.635
11 7 B ( Carvacrol ) CioH,;60 152.23 - - 0.151 - 11.794
12 (221§i§]%§iffﬁﬁle) €y HyO 174.32 - 0.064 0.133 - 12.009
13 3,5- " H A HH 2K (3,5-Dimethoxytoluene ) CyH,,0, 152.19 7.057 9.011 8.153 7.267 12.798
14 FR G ( Safrole) CioH;00, 162.18  20.456  22.709  18.566  18.305  13.440
15 T 7 (Eugenol ) CyoH}, 0, 164.18 - 0.144 - 0.223 15.360
16 B-1 554 ( B-Bourbonene ) CisHyy 204. 35 0.233 - - - 16.248
17 + Pk ( Tetradecane ) Cy3Hyg 184.36 - - 0.132 - 16.715
18 L T 7 B ( Methyl eugenol ) C, H,,0, 178.22  30.621  36.506  32.396  46.801  17.264
19 3,4,5-=H5ILH I (3,4,5-Trimethoxytoluene ) CioH,4 05 182.21 5.345 7.612 6.364 10.108  17.362



1230 KIRF=YIBEE 5% Vol. 27

20 1-1 7744 (1-Caryophyllene ) CisHyy

21 JER F iR — H R ( Trimethyl orthobenzoate ) CoH,, 04
N-(2-Z 5 3EHHE) -N-(4- L HHH) -2 "Wk

22 (N-(2-Ethoxyphenyl) -N< CigHyyN, 054

(4-ethylphenyl ) -ethlyene diamide; )
4-TE Tl HE-N, N-— Z IEFR i

23 (4-nitroso-n , n-Diethylaniline ) CioHiuN,0
24 1 E % ( Calarene ) CysHy,
25 a-JE M (a-Pinene) CisHyy
26 1445 ( Longifolene ) CysHyy
27 a-£1 774 (a-Caryophyllene ) CisHyy
28 3,4,5-=HEIIKHR(3,4,5- Trimethoxybenzoic acid)  CjoH;, Os
29 1-ZH#FEIR+ T (1-ethenyl-Cyclododecanol ) C, Hy O
30 R+ = 24l ( Cyclotridecanone) C3H,, 0
31 6-F =% (6-Tridecene ) Cy3 Hyg
32 g- 1 225 ( g-Gurjunene ) CisHyy
33 IE+ %% ( n-Pentadecane ) CsHy,
34 -1 3E#5 ( a-Bulnesene) CsHy,
35 (+)-4EMIAAH ( ( +)-Cuparene) CisHy
36 B-HH 1% 254 ( B-bisabolene) CysHy
37 KA (a-Cadinene ) CisHy,
T H A& 7
38 (3 ,31’,457-"6&}@1?03}%3;? E-jéid) CioH120s
39 J2 275 48 il ( D-nerolidol ) Cy5Hys0
e ST

0 ety Cutho0
41 M5 - 215 2475 ( cis-alpha-Bisabolene ) CisHy,
42 FHTIEEAY (<) -Caryophyllene oxide ) CysHy, 0
43 Hi# 2 (Elemicin) C,H50,
44 AL B ( Nerolidol ) CisHy O
45 PR FI i ( Cyclopropyl carbinol ) C,Hy 0
46 KB ( (-) -Spathulenol ) Cy5H,,0
47 F ) ( Alloaromadendrene ) CysHy,
48 A ( Kakoul ) CioHp 0,
49 #¢Jfi ( Camphene) CioHye
50 H B A8 (Thymol ) CoH,0
51 HAEALIE HRJ ( Humuleneepoxide ) CysHy, 0

EREY G AR E R (%)

204.35 0.58 0.377 0.495 0.393 17.379
182.21 5.345 - 6.364 - 17.384
312.37 - 0.133 - - 17.540
178.23 - - 0.166 - 17.552
204.35 - 0.628 - 0.122 17.721
204.35 0.257 - 0.165 - 17.773
204.35 0.571 0.77 0.621 0.56 17.996
204.35 1.994 1.056 2.46 1.079 18.266
212.21 - - 0.054 - 18.526
210.35 - - 0.098 - 18.832
220.36 0.248 - 0.019 - 18.889
182.34 0.374 - - 0.223 18.951
204.35 - 0.126 - - 19. 065
244.47 5.95 3.186 8.049 4.161 19.257
204.35 - 0.242 - 0.272 19.418
202.33 0.171 - 0.048 - 19.444
204.35 - - 0.033 - 19. 496
204.35 0.16 0.127 0.096 0.184 19.766
212.21 - 0.173 - - 19.880
222.37 0.175 - 0.285 - 19.942
178.18 - 0.167 - 0.525 19.947
204.35 - - 0.052 - 20.103
220.35 2.438 - 0.047 - 20.310
208.25 0.335 0.328 0.249 0.549 20.362
222.35 0.743 0.182 1.01 0.259 20.482
182.30 0.455 - 0.089 - 20.689
220.35 1.048 0.084 - 0.206 20.772
204.35 - 0.118 - - 20.855
194.20 0.779 0.07 - 0.074 21.016
136.23 0.259 - - - 21.099
150.21 - 0.058 0.04 - 21.151
220.35 1.961 - 3.697 0.211 21.278

96.081 95.713 94.858 98.374

[EEREE VAP S A

Note:“ — 7 represents not detected.
L RY
3 it
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FEE, HATEEMESE AR TG . BARBIA
ORI IE AN 5y = AR BT Tk, Rl E XA
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/N, DS A FHRCR G, 2 A e 2 (Al iy BRAR AR
2, (HURAMISCHTIE 32 B4R v e 2% ORI T X 2% T
FIBTFEE D o P, AN TR I 25 357 FR) AR 0 5% T 71
NG5 ZE e PERMERIRA Ly Rt IE LE Z2
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