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Abstract; The mycelial growth inhibition activities of different solvent extracts of root, stem and leaf of Helicteres angus-
tifolia against 10 plant pathogenic fungi were studied by the mycelium growth rate method at 1.5 mg - mL™. The inhibito-
ry effects of root petroleum ether and root ethyl acetate extracts of Helicteres angustifolia on the spore germination in Col-
letotrichum musa were determined by spore germination method. The control effects of the root petroleum ether and root
ethyl acetate extracts of Helicteres angustifolia against Colletotrichum musae were determined by in vitro method. The
main components of root petroleum ether and ethyl acetate extracts of Helicteres angustifolia were analyzed by gas chro-
matography-mass spectrometer (GC-MS) , and the mycelial growth inhibition activities of eight main compounds against
Colletotrichum musa were tested. The results were as follows: Extracts each plant of Helicteres angustifolia showed differ-
ent degrees of mycelial growth inhibitory effects on 10 plant pathogenic fungi. The mycelial growth inhibition rates of the
root petroleum ether and ethyl acetate extracts of Helicteres angustifolia against Colletotrichum musae reached 87.00% and
86.14% at 1.5 mg + mL”", and the EC,, values were 0.062 and 0.052 mg - mL", respectively. The relative inhibitory
rates of the root petroleum ether and root ethyl acetate extracts of Helicteres angustifolia on the spore germination against
Colletotrichum musae were more than 70% at 2, 4 and 8 mg - mL". At 10 mg - mL™, the control effects of the root pe-
troleum ether and root ethyl acetate extracts of Helicteres angustifolia against Colletotrichum musae were 72.32% and
59.77% , respectively. The root petroleum ether and root ethyl acetate extracts of Helicteres angustifolia were analyzed by
GC-MS. In total, 36 major chemical components were identified in the root petroleum ether extracts, 17 major chemical
components were identified in the root ethyl acetate extracts. Among the selected eight major compounds, diisobutyl
phthalate and dibutyl phthalate showed higher mycelial growth inhibitory effects against Colletotrichum musae. The inhibi-
tion rates was 65.12% and 68.07% at 100 pg - mL", respectively. The EC,, values were 56.66 g - mL" and 37.04
pg + mL', respectively.
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MPE AR WAL G W) SPF3-1, b &l DL i 3
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TR, SR 5 P B A SR S s L 2 R A it Tk
FHAI 2 18 2 T AH 2 B XoF 3 86 Joc I 11 B ¥ AR
R B a5 5 B % FH 4R (Gas Chromatog-
raphy-Mass Spectrometer, GC-MS) X 111 2 JFR AR A7 7
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JK R W B ( Fusarium moniliforme) | 5 %5 K 55 9%
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DMF (N, N-ZHUEH B ) |k - 80 45 R Il - 7
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AR EA —E W E S, R g )k #)
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SERAZIA B T A0 R T P R T TR T 22 R
KB — 5 B A0 G 2, R 50 51.17% |
46.57% . 52.61% ; 112 JFKZE £ R L BRAH 7 BU) X

KT 706 T RS SO T A R I T
TS TR AL RN SR S e R I 2 AR K B —
B BTG R AE 55% DL b X SRR AR 4L
TR T R LI AT VISR TR A TR T 22 2E K A
il 250 R Fe R W S R 4 R 71.60% ,78.91% |
70.19% 5 1112 JBRAR A7 7 Bk AH 28 BUH % K e 2R 15t 9%
I TR SR B SO0 P A AR IR TR L R A K B
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Table 1  Mycelial growth inhibition activities of different solvent extracts of Helicteres angustifolia
against 10 plant pathogenic fungi
B 22 K4l % Mycelial growth inhibition rate (%)
HBAL HEHUH
Part Extract solvent
N.D B.D C.M P.G F.M B.C S.S A.S B.T
y PERliiLiS 51.12 + 50.88 + 50.66 + 36.38 + 3515+ 2235+ 41.51+ 8333+ 5329+ 5592
Leaf Petroleum ether 0.98Cc 0.37Dd 0.27Dd 0.12Dd 0.50Cc 1.13Dd 0.51Dd 0.34Dd 0.44Cc 0.86Cc
LR TR 37.40 £ 17.37 + 3588+ 20.38+ -13.34+ 6.11 % 3.00 = 10.78 + 25.62 + 23.31 =
Ethyl acetate 0.41Bb 0.35Bb 0.75Cc 0.21Bb 0.45Aa 0.56Bb 0.14Cc 1.22Ce¢  0.50 Bb  b0.48B
IETw 51.85 + 20.22 + 9.59 = 2191 £+ -0.55+ 1072+ -21.69+ 9.41 25.67 £ 55.69 =
N-butanol 0.16Cc 0.02Cc 0.44Bb 0.31Cc 0.01Bb 0.26Cc 0.88Bb 1.02Bb  0.26 Bb  0.53aC
7K 16.93 + 11.46 = 6.99 + 12.16 + -13.34 + -4.29+ -2434+ 4.71 = 18.77 £+ 20.11 =
Water 1.06Aa 0.31Aa 0.16Aa  0.13Aa 0.53Aa 0.09Aa 0.88Aa 0.59Aa 0.31 Aa  0.88Aa
e PRIl 20.55 + 27.88+ 2548+ 28.61+ -1.27=% 10.01 + 1946+ 51.17= 46.57 = 52.61 =
Stem Petroleum ether 0.34Bb 0.02Db 0.36Cc 0.40Cc 0.40Cc 1.13Cc 0.41Cc 1.02Cc  0.63 Dd 0.47Cc
LR TR 66.83 + 71.60+ 7891 + 3372+ 2333+ 2365+ 3974+ 70.19+ 3257+ 57.72 =+
Ethyl acetate 0.11Cc 0.02Cc 1.01Dd 0.35Bb 0.43Dd 1.13Dd 0.31Dd 0.28Dd  0.32 Cc  0.26Dd
ETEE 17.61 + 27.68 + 18.26 + 16.27+ -3.27+ 4.16 ¢ -5.82+ 13.14 + 12.33 + 2547 =
N-butanol 0.46Ad 0.39Bb 0.17Bb 0.63Dd 0.25Bb 0.55Aa 0.15Bb 0.50Bb 0.84 Bb  0.28Bb
7K 16.46 + 10.43 = 3.81 = 11.10 + -8.18+ 6.11 = -13.46+ 4.12 = 1.29 = 8.67 +
Water 1.50Aa 0.88Aa 0.00Aa 0.23Aa 0.09Aa 0.56Bb 0.51Aa 0.59Aa 0.31 Aa  0.28Aa
Ui aRliifis 74.59 + 65.08 =+ 87.00 = 41.08 + 39.39+ 39.57+ 46.80+ 54.12x 14.65=% 26.02 =
Root Petroleum ether 0.46Dc 0.79Dd 0.87Cc 0.60Dd 0.14Dd 0.98Cd 0.51Dd 1.43Dd  0.61 Cc 1.10Dd
LR TR 49.10 £ 3895+ 86.14+ 3259+ 15,45+ 1845+ 2828+ 42,15+ 15.66+ 24.06 =
Ethyl acetate 0.62Cb 0.49Cc 0.00Cc 0.46Cc 0.36Cc 0.61Bc 0.32Cc 0.34Cc 0.28 Dd  0.94Cc
ETEE 15,46 + 2334+ 4454+ 1959+ -942+ 10.01 + -7.88+ 1541 = 9.01 = 21.96 +
N-butanol 0.40Aa 0.76Bb 0.75Bb 0.41Bb 0.37Bb 0.54Ab 0.56Bb 0.10Bb  0.09 Bb 0.58Bb
7K 16.27 + 10.56 = 8.4 + 10.03 + -1091 =+ 8.70 + -12.87+ 6.83 = 6.51 = 9.49 +
Water 0.57Ba 0.15Aa 0.44Aa 0.80Aa 0.91Aa 0.66Aa 0.20Aa 0.65Aa 0.42 Aa  0.54 Aa

1E: N.D. KRB R ; B.D. SEREBORNRE ; CM. FESINRE; G.Z. SHFEREINE; P.G. WA KIERF; F.M. K
LEDRE; B.C. A K ; S.S. SRR ; A.S. i B E ; B.T. PRSI E . R ARG TR ] — A
(7 5 FEOR Yo 7] — o 1 T 22 A IR 8 0.05 KT b 22 57 03, AN RE 5B 3 [ — P52 AN [ A% TR NG ] — o o 1 22 A 14

Tl#TE 0.01 K L2583,

Note: N.D. Neoscytalidium dimidiatum; B.D. Botryosphaeria dothidea; C.M. Colletotrichum musae; G.Z. Gibberella zeae; P.G. Pesta-

lotipsis guepinii; F.M. Fusarium moniliforme; B.C. Botrytis cinerea; S.S. Sclerotinia sclerotiorum; A.S. Alternaria solani; B.T.

Botryodiplodia theobromae. In the table, different lowercase letters indicate significant differences of mycelial growth inhibition rates of different

extracts from the same part at 0.05 level, the different capital letters indicate significant differences of mycelial growth inhibition rates of differ-

ent extracts from the same part at 0.01 level.
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LU 2 JRRAR 212 £ TR AH A€ B X6 K O SR 15t 92 o T R
T FE DL TR TR 22 AR K B — i R R 3L
Hh G A T IS A PR 22 AR R I ORI
R 86.14%
22 UEMBBEERYN 4 MEMHFEERLE
K# EC,, I E

L fd ] SPSS19.0 FAF TG 4 Fh 26 By X
4 PRI DR L 22 E KW EC,,, 25 R 2 BT

N o LI JRR A Tl ik A A U ) T S R A% 0 TR T
22 KA EC,, o8 0.703 mg - mL™ 1N 2 RRZE 2R Z
ik A A R 0T S R %6 S0 T B A JEL I AT R Y
KRR 22 2 K EC, 20 % M 1.067 ,0.635
11,178 mg » mL™ L 25 JRRAR A I ik AH 26 B %k
T A9 956 T | S AR He SO TR RN AE IR T T
2 KA EC, 53 4 0.945 (1.149 Fi1 0.062 mg -
mL" 5 L2 AR TR £ TR AR 2 B X 4 A e I T

£2 AMBEAERYN 4 MEYFREEELE KN EC, &

Table 2 EC,, values of four solvent extracts of Helicteres angustifolia against four plant pathogenic fungi

KU Wbk ECs, #7105 5 7 R
Extract solvent Strain (mg - mL™) Toxic regression equation
I S kA THI S TR A T 0.703 y=0.755 + 4.929x 0.997
Leave petroleum ether extract Sclerotinia sclerotiorum
WRIE B 1.067 y=-0.135 + 4.770x 0.929
Botryosphaeria dothidea
LR TR R VIR ) 0.635 y=0.702 + 3.556x 0.983
Stem ethyl acetate extract Colletotrichum musae
TH R DA A T 1.178 y=-0.410 + 5.773x 0.973
Sclerotinia sclerotiorum
KRR R T 0.945 y=0.113 + 4.624« 0.983
Neoscytalidium dimidiatum
HR A kA WIRF B 1.149 y==-0.138 + 6.320x 0.988
Root petroleum ether extract Botryosphaeria dothidea
R VIR 0.062 y ==2.174 + 1.214x 0.991
Colletotrichum musae
R R BEA TR 0.052 y=-1.989 + 1.158x 0.994
Root ethyl acetate extract C. musae

W2 E KB EC, o0 0.052 mg - mL'
23 LEHRIRAHBEMZBZEBEAERY N E
R E TR B 4 & 7 F 35 & A8 X 0 2R E

LU AR A7 i B AH D 20 R 2 T HH 25 U X
FE IR IELI TR 43 A 01 19 A X 00 7 2300 1) 45
WE L RE 2 s, B R AT 2R AR A i
AR ZE U X R 5H T 3 AR A 0 R B — 2 1
TG P, B A T Tk R 2 IO v BE A 3G,
XoF 7 BE R JEL TR 43 A A8 1 & ) 4 AR k2
W, WRIEAE 1.2.4 F1 8 mg - mL" A}, #1715 & A1
XM TE 60% LA L, 4351 °863.59% . 73.13% .
87.78% 1 92.13% , #e &£ 4 0.5 #1 0.25 mg - mL’
B, X 6 1 2 1 00 3 1 B L B A0 R A
X535 10.50% F1 9.50% , & 2w %,
LU 2 JRRAR T2 £ TR AH 2 HUA) X6 3 6 I JEL I T 43 A6

6171 At A — 5 ARG T, 5 A Tk A 2
HUYIHA B, 72 R S5 B T, 6 967 0 & 1 410 ol 7 1
W 25, B £ TR TR FH 26 AH B e B B 388 o, X
T HE R JELIa TR 0 A A6 T R 1 0 4 R A A B
FREE, WELE 2.4 F1 8 mg - mL' Y, f9F B
AR R R TE 70% DL EL 4y R 71.42%
81.58% 1 90.75% ; ¥ M 1.,0.5 F10.25 mg - mL™!
BF, X 67 B & 004 o 3 B R R T kA
XA E 3 50 g 31.86% 11.73%F1 2.23%
24 BEENELERAMBEERNFIZEZ
BEHZERYNEER LRERBIMERE

2833k LU 2 JRR A T Tk AR K U RN 2R 2T AR AR
B AR () A A2, — F S AT A T 52 30my J  R
A, M2 O BRI 7 AL B 48 s B B, TR 4R
AR PRI (I 3) , B3 AT, L2 R il kA 2
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Different lowercase letters indicate the significant differences of
inhibition rates of spore germination of different concentrations at
0.05 level, the different capital letters indicate the significant
differences of inhibition rates of spore germination of different

concentrations at 0.01 level. The same below.
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Fig. 1 Relative inhibitory rates of spore germination of the
root petroleum ether extracts of Helicteres angustifolia
to Colletotrichum musae
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Fig. 2 Relative inhibitory rates of spore
germination of the root ethyl acetate extracts of

Helicteres angustifolia to Colletotrichum musae

B 2 R TG FE A A S 5 0 L BT 1 905 1R 1
BTG PR Z N 3 iR, 40t 10 mg - mL7' Y
LU 22 IR Ay vl Tk A A B R 2 TR 2 T AR A B4 Ak 3
o 7 A5 R 17 48 K003 1 24.69 1 35,80, 111 &S

A ZSENR; B, ZERAATE; C. 112 R A I kA 7 EL
YR D. I RRAR R L ERAH A B A B
A. Control check; B. Carbendazim; C. Root petroleum ether ex-

tracts; D. Root ethyl acetate extracts.

K3 B OREINE L2 RRAR A e R £ 1R L TR
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Fig. 3 Control effects of the root petroleum ether
and root ethyl acetate extracts of Helicteres angustifolia
against Colletotrichum musae by in vitro method

PR R A 32 7 A A5 Y 95 1 4 Bl 88.89, 7 10
mg - mL R EE T A4 1L 2 RR A I kA A B 2
1% 2. 6 A A6 B o) 3 4 i S5 14 B 98 3808 43 5l ok
72.32% 1 59.77% , 5 0.2 mg - mL" ) £ B R A
E, B R RCR T 2 R
25 WERMRAHBENZE ZERMBERYK
GC-MS 4 #f

L GC-MS X L2 JRRAR A v ik AH 25 BUH) il 2
W2 LA A Y AT 1 o3 A (L 418 5) >R AT
R — 032 A7 18] B 1 50T

LU Z JRRAR A I A A Y A 36 A R EALS
Yi(#4), NE4TLIE N BER 14 F M
TR 21.07% ; Bi2E &7 6 Fl M 88 6.41% ; P
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Table 3 Control effects of the root petroleum ether and root ethyl acetate extracts of

Helicteres angustifolia against Colletotrichum musae by in vitro method

W15 48 5L Disease index

A HUAR

B A 5R Control effect (%)

Extract solvent

0.2 mg - mL"

10 mg - mL" 0.2 mg - mL" 10 mg - mL"

LI JRRAR A il kAR

Root petroleum ether extract of Helicteres angustifolia
W IRRAR L2 2 TR AH

Root ethyl acetate extract of Helicteres angustifolia
ZHR

Carbendazim

38.27 + 3.49Bb -

24.69 + 1.75Aa - 72.32 + 3.33Bb

35.80 = 3.49Bb - 59.77 = 1.56Aa

56.75 + 6.48Aa -

T =" FIRARMREAE ; A R/ PR IR AN [ Ak B A 5 48 BT BT IR ZOR TE 0.05 /K B 225 B35, R IR R E FEERIR A

[ Ak JEL 2L 9 5 75 5 BRI G RORAE 0.01 /K B 225 3

Note; “=" indicates no test data; Different lowercase letters indicate the significant differences of disease index and control effect of differ-

ent treatment groups at 0.05 level, different capital letters indicate the significant differences of disease index and control effect of different

treatment groups at 0.01 level.

i 5 R AR N 5.54% RIS 5 D AR
N 4. 11% KRR 4 R R SRR 6.76% 5 4
KRR MWL A5 1B FEXE 5205008 0.049% 1
0.74% , MR35 5B m W AR IR £ 1R IR &
Fiid AB2E W TR ABR T HIRR TR T BRI
MR £ Fe, A X & 450 % 10.14% . 2.37% .
1.50% \1.39% 1 1.15% ; il 2 & 2 5 19 1-[ 2-
( 3-isopropylfuran-2-yl ]-3-methylcyclopentyl ) ethenone ,
2'-isopropyl-5',6-dimethyl-7-oxaspiro [ bicyclo [4.1.0]
heptane-3, 1'-cyclopentan ] -5-one 1 2K HI il &5 | #H X}
ERIHIN 2.02% 1.58%F 1.55% ; BE2E & AR 1)
A 8-isopropyl-2, 5-dimethyl-5, 6, 7, 8-tetrahydronaph-
thalen-1-ol 14’ 5-dimethoxy-[ 1, 1’-biphenyl ]-3-ol , #f
X AN AR 2.45% 1 1.30% 5 RIS & B (1
TR , R 5 dE Ry 3.04% 5 i e 2 B i w1 Ry
8 — W RN A I, AR B A 0 0 O 3.83% N
2.52%,

I ZRRAR TR CBRAHZE IR A 17 Fp 3224k
BY(ES), WNERS FTLLEN BRI S 8 i, X
FHER 19.99% ;25 5 b X S 11.31%;
2S5 2 i AHX 5 R 3.38% ;s IR B AR IR 2 4%
LR R R 1.26%F0 1.11% , FEE
= B9 b BE B R £ BE L 11-octadecenoic acid
methyl ester V.71 g H B8 A1V 90 R £ g, A X 75 4

Ay H5.52% 4.23% 3.91% T 3.62% ; By 2 & &
BRI R 2, 6- B S LR W RN 4- 2 4 FE-2-
PR A 35 O 1y, AR AT 55 2 53 0 o 6.91% . 2.06% F
1.20%; BER S mim o T &/ B, X & &
2.29% ; FR IS W B Al R AH X 2 R 1.26% 5 i ke 2k
M 4,5, 6, 7-tetraethyl-1-methyl-2, 3-dihydro-1H-
indene FHXT &M 1.11%,

2.6 8 L &YX B E & EIR B B £ £ KM HE
iz,

i GC-MS 4387, A H 1L 22 JBRAR A7 Fik AH
TR TR AH 26 O 9 2 2L 4y, Horpr ) 48K —
R — T HR AR 2K W — 5% T Mg bA iR R £ g
2,6- R SLOR WY H R | I R H R O T R
TR T A 8 Pk & W A A & i, ITE 1%
DL b AT RAIA R 8 Fl iy Joa Ay 3 R A6 HUH) v Y
FEY T, 12 R AR AT AE R 2R 2 TR AR AR
U 5 I s TR TR 22 A6 A A 0 M R B (3R
2), BAE X 8 Ak G W A o 3k B A, I KX 8
Tl Ak G 0 % A A5 T 995 TR TR 22 2B K 3 o T
6 A, 76 100 wg - mL" ¥R JE R, 402K —
iR — 5 T Mg A0SR R B R T IR X A AR
PR TR 22 A K 3 B 58 v %) 400 ok 3% 2 00 7 2% 40 )
9 65.12% 1 68.07% , EC, 73 5 M 56.66 F1 37.04
pg - mL',
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Table 4 GC-MS analysis of root petroleum ether extracts of Helictercs angustifolia

= " P

Seqrerce 1688 e Rty oot

number Compound Chemical formula (min) (%)
1 ABZH 2K 1,2-xylene C,H,, 3.785 3.83
2 ZEHR Benzoic acid C,H,0, 10.080 0.42
3 B MW Hexanedioic acid, dimethyl ester CH,,0, 11.315 0.04
4 3-nonen-2-one C,H,,0 13.493 0.02
5  IEZEPR n-decanoic acid C,H,0, 14.112 0.05
6  H 1 PUkE Cyclotetradecane C Hy, 14.561 0.04
7 (E)-6,10-dimethylundeca-5,9-dien-2-one C;H,,0 15.835 0.02
8  9-&ACT-H2 LR Nonanoic acid, 9-oxo-, ethyl ester C,,H,0, 16.886 0.04
9 1-isopropyl-4,7-dimethyl-1,2,3,5,6, 8a-hexahydronaphthalene CsH,, 17.328 0.09
10 AR Lauric acid C,H,,0, 18.190 0.48
11 AAI#EEE Guaiol C,sH,, 0 18.960 0.48
12 ZZH i Benzophenone C,H,,0 19.353 1.55
13 #EHEEE Globulol C,sH,, 0 20.014 0.49
14 2'-isopropyl-5',6-dimethyl-7-oxaspiro [ bicyclo [4.1.0]heptane-3,1’-cyclopentan]-5-one  C,sH,,0, 21.831 1.58
15 2-hydroxy-4a,5-dimethyl-3-( prop-1-en-2-yl ) octahydronaphthalen-1( 2H) -one C,sH,,0, 22.502 1.22
16 8-isopropyl-2,5-dimethyl-5,6,7, 8-tetrahydronaphthalen-1-ol C,sH,,0 22.767 2.45
17 A" H R —5 T Diisobutyl phthalate C,H,,0, 23.626 1.39
18 1-(2-(3-isopropylfuran-2-yl ) -3-methylcyclopentyl ) ethanone C,sH,,0, 23.713 2.02
19 7-isopropyl-1,4-dimethylazulen-2-ol C,H,,0 23.898 0.82
20  APRZK —HR T Dibutyl phthalate C,H,,0, 25.158 1.50
21  FEHBR £ FR Hexadecanoic acid, ethyl ester C,H,0, 25.614 10.14
22 F/\BRMER R 9-octadecenoic acid , methyl ester C,,H,0, 27.326 0.88
23 4',5-dimethoxy- [ 1,1’-biphenyl]-3-ol C,H,,0, 27.716 1.30
24 EIHER Linoleic acid C,H,0, 28.210 3.04
25 WAMMRZMEE Linoleic acid ethyl ester CyH, 0, 28.300 1.15
26  MFRZMER Ethyl oleate CyoHy 0, 28.457 2.37
27 ZHYPHK Trioxsalen C,H,0, 29.142 0.31
28 T JLLEMR LT Ethyl nonadecanoate C,H,0, 30.131 0.19
29 cis-10-Nonadecenoic acid CiyH,0, 29.957 0.12
30 WRRBROEE (Z,Z,2)-9,12,15-0ctadecatrienoic acid, ethyl ester CyH,,0, 30.907 0.24
31 IMEREERE Oleamide CH;sNO 31.109 0.74
32 " ABERR MR Eicosanoic acid, ethyl ester C,H,,0, 31.49 0.77
33 HHJEER 21 Octadecanoic acid, ethyl ester C,H,,0, 32.800 0.27
34 1,2-benzenedicarboxylic acid, 1,2-bis(2-propylpentyl) ester C,,H,,0, 33.517 1.77
35 1,3-benzenedicarboxylic acid, bis(2-ethylhexyl) ester C,,H,,0, 35.901 0.36
36 f&M Squalene CyHy, 36.886 2.52

B S TR FE 30 8 O 2 AR 2 T, 1 BE B 5 4

3 W54 ® I ELZRAE 52 1L 2 B ELA B O IR B
GRS DO RE MR 35 M ( Wang & Liu, 1987,

TELR GG, 5 T 2 R AAE 7 8 MZ5 T Chang et al., 2001) , B G T 112 BRAE 4R FH 07 T 19
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Table 5 GC-MS analysis of root ethyl acetate extracts of Helictercs angustifolia
=) o 122] s I I A
JE e st PR BA ] i
equence Compound Chemical formula Retention time Relative content
number P o ('min) (%)
1 K1 Phenol C.H0 5.733 6.91
2 4-2 0 F-2-F H I FE W 2-methoxy-4-vinylphenol C,H,,0, 12.898 1.20
3 2,6- " HEILIEWH} 2, 6-dimethoxyphenol CsH,, 0,4 13.698 2.06
4 (Z) -2-methoxy-4-( prop-1-en-1-yl) phenol C,,H,0, 15.783 0.57
5 TR 4-hydroxy-3,5-dimethoxybenzaldehyde CyH,,0, 19.948 2.29
6 (E)-2,6-dimethoxy-4-( prop-1-en-1-yl) phenol C,H,0, 20.669 0.57
7 FAFATE Coniferyl aldehydel C,oH,,0,4 21.285 1.09
8 FARETR R Methyl hexadecanoate C,;H,,0, 24.503 1.35
9 FEAR n-hexadecanoic acid C,H,,0, 25.193 1.26
10 FEREI R £, 1% Ethyl hexadecanoate CsH,0, 25.617 5.52
11 M HI R FH R Methyl linoleate C,,H,,0, 27.166 3.91
12 11-octadecenoic acid, methyl ester C,,H,0, 27.263 4.23
13 iR 2T Linoleic acid ethyl ester C, H,0, 28.175 3.62
14 MR 2 WiE Ethyl oleate C, H; 0, 28.265 1.63
15 il fRMR ZWE Octadecanoic acid, ethyl ester C, H,,0, 28.641 0.72
16 4,5,6,7-tetraethyl-1-methyl-2 , 3-dihydro-1H-indene CgHy 31.766 1.11
17 AR — R 5251 Diisooctyl phthalate C,,H;,0, 33.444 0.64
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Fig. 4 Total ion current chromatogram of root petroleum ether extracts of Helictercs angustifolia

VBRSO SR B B o0 O T 5 6 DL ATl . AT
1 95% X L ZRRAR ZE A I AT IR 32, 9 A
Mk LR CBR IE T BEXS L2 RR £ B AR B AT
FEH, XoF L 2 JRR 4% R 2 B R AT 400 B A
WFFE B, L2 R AR 34 ) 1) 400 7 35 4 2w T
ZEHRFIFR X U] L 2 RRAR 2K =R
AV BRI PR A BT AN [, H v L 2 PR AR A ik
TR 0 R T R 2 JUH) X 3 48 2 JEL 0 T4 T 22 1Y)

A R AR ROR B ., 3 R I TE 80% LA L5 7E I
LA T B K M M SR b MR AR 2.4 A8
mg - mL S LU RRAR 5 A 3 ik AH A 2 R £ TR A
A U T A A5 A SR TR 43 A A 1 22 R X 41 o %
BITE 70% LA L, 3 Ut WY L 2 JRRAR A 3l kAR F  12
LR AR ZE O A AN B8 300 61 7 6 < IS AT A 24 1)
A IR RE XS A A5 IR TR 0 A A iR B —
JE AR T 78 B AR S0 FE R S e b, 12
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Fig. 5 Total ion current chromatogram of root ethyl acetate extracts of Helictercs angustifolia

F6 STHUESYNEEXRERERZ

A RHNEIE R EC,, MR
Table 6 Mycelial growth inhibition activities and ECj,

values of eight compounds against Colletotrichum musae

T 22 KA 2
&Y Mycelial growth ECs,
Compound inhibition rate  ( pe - mL! )

(%)

BRI T B 65.12 + 56.66
Diisobutyl phthalate 1.13 Fe
B2 IR T e 68.07 + 37.04
Dibutyl phthalate 1.35Gf
FEAFIRR 2 B -2.49 + -
Hexadecanoic acid, ethyl ester 2.02Aa
2,6-— HU A B 7.29 + -
2, 6-dimethoxyphenol 2.24Dc
M THR 0.51 -
Linoleic acid 1.97Bb
it ¥ P 7.29 + -
Methyl linoleate 0.58Dc¢
Wi AR 2. B 3.03 + -
Linoleic acid ethyl ester 1.33Cb
TR 10.95 = -
4-hydroxy-3,5-dimethoxybenzaldehyde 0.62Ed

T = FOR R ; A R/ING T8 278 A R b B A
W2 AN ARTE 0.05 KF 122 57 B3 R F RS T 85R0R
TRk B2 A B 22 AR R A R AE 0.01 K B2 B

Note: “—" indicates no test data; Different lowercase letters in-
dicate the significant differences of mycelial growth inhibition rates
of different treatment groups at 0.05 level, different capital letters
indicate the significant differences of mycelial growth inhibition rates

ofdifferent treatment groups at 0.01 level.

JRRAR AT T AR A1 2 TR £ TR AR A HUH X A8 6 5 JEL
RHLH B BIARCR £ 10 mg + mL WL T Y

L2 RAR A 9 Tk AR RN 2, 1 2 T FH 2K E0 ) o 7 4
JELI Y BT 16 SR 5 72.329% A1 59.77% , HiBii iR
BIRBEF 0.2 mg » mL' LT R, IS0 25 B nT
DA BRH , L1 22 R AR A 31l Bk AH R 2, TR 2 T AH 25 L)
MEERLEA —ENRPER, RS &
Jr 1 — T K SR AR 0] B T
Sy it — 25T 1 2 R AR A T ek AE RN 2 TR 2 TR
AHZE Y B 30 TR B4, R TSR 5 B0 3 R
PR PR AE O AT T e #r . Hob, 1022 AR A
TMEEFAE B P A 36 R BALE RS, B
FEEER 216 (10.14% ) AP —H 7K (3.83%) L3
T2 (3.04%) SHEM(2.52%) AR W Tl
(1.50%) ABR W R =% THE(1.39%) iH R
LR (1.15%) 55 5 1L 2 AR 2 1R 2 TR AH 26 B
A 17 MRS, R (6.91%) A%
REIRR T8 (5.52% ) W32 F IR (3.91% ) | 0 R
LMR(3.62%) T HME(2.29%) FFHIR(1.26%) |
4- LI B -2- VAR B R (1.20% ) 55, PRI FR
WA kAR R C R SR A 2 B h 8 Fh E 2 AL G
Yy, DAAF B ARG TR VR M B AR , iE AT T IR 2 A K
HE PEMR . o 7E 100 pg - mL WK E T, A8 2K
TR ST EEAAR AR R T R X A A
5 T TR 22 A K A % e S B e % 3 T e
EC., 754 56.66 F137.04 pg - mL"', BARME G
PEIFAS R 0 BEAR E AT DL X R L & A
AT BESE B2 B v A A TR T M Ly, S AL 2R R
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