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Abstract Antifungal activity of 25 kinds of Chinese herbal extract against Verticillium dahliae was tested using
the method of the mycelial growth rate. The results showed that alcohol extracts from Zanthoxylum bungeanum
Maxim, Phellodendron amurense and Radix Aucklandiae showed strong inhibitory activities to the pathogenic fun-
gi, with the inhibition rates of 59.30%, 48.29% and 45.54%, respectively. Antifungal activities of the alcohol
extracts from the three plants were significantly higher than that of the petroleum ether extracts. Indoor toxicity
test demonstrated that the ECs, values of the alcohol extract of the 3 plants were 3.74 mg/mL,13.98 mg/mL F117.02

mg/mL, respectively.

Key words herbal extract; cotton;

WAL R 25 A TS AR AL L 1
RN E T EE AR LR S A AR AE SN
s AR R U B T A 3 AR
HA RPN R AR BIR S5 48 . BE A8 S TE TEAR ) 114
AR RILERS PN I L 5 BUL GE ) A BRI X HF
AREF AP I BITIRBCRN  PO R i 2L =B
MRAE B2 I E 25 3% (HURE AR FPHTIE I ARG
PUREFI—KRELTT . HIE. 2R A BTG — B
P BA A A 7 P ) — RS,

AL 7 A (8 T A ) S BT 3 o R e
B — AN E T . AR AR SRS P
SRV BA AR W & AU . H AR
AR B 4 AR Yy b 4 BRI 22 S BT 0 Y 15 PR )

WREES: 20180108 {EiTHM

2018 -07-24

Verticillium dahliae ;

antifungal activity

R SR W A R L R R TR R B AR
SE ARG Z BB R 3N 24 AR
BRI AR LS EFRE L rp s 24 1 PR 2 U Y
A EARDI L, 2GR FRIk 1 T2
Foft s SRR BRI A ORI

SR FH F 24 S BB 400 ) 25 b e AL ARL D T 1) T
FEOA L SCHRHRE » HE AN K R BER | Z AR 22 |
SROABUHR B | BT B g S0 L (ELA DL v e 245 42 B
PR AL B2 T BT B . 2B H R R 224
TR E T 25 Blepri 24 18 £ P S ey A £ 8
S T AT P L ZE LA 0 T T 1 1 o 0 14
3 PR 250 LRI T TR IR O A T
3 P 25 LRI A i U BRI R

HEemB:  [05E M0 4 (2017YFD0201907) s WIHL & Fll B2 B 4E R 245 4 (2016NKYJJ13)

* W EMEE  E-mail:jinlirong_1999@163. com



45 55 2 W

A - 25 P R 25 BRI AR A8 B2 T 1 1 4

* 235

1 #MEITTE

L1 ##
1.1.1 R EH
FRAEBEZE 05 B V991 by — ok LR (%) K Tl 46
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Table 1 Names and extracted parts of Chinese herbal medicine

i g2 4 FK Chinese herbal medicine #} Family FRIGE 7 Extracted part

1 B Artemisia carvi folia 258} Asteraceae LRk
2 K Radix et Rhizoma Rhei 3R} Polygonaceae 2K
3 P Herba Euphorbiae Helioscopiae KR} Euphorbiaceae Zd
4 H#E Stemona japonica H#BF} Stemonaceae AR
5 JI|BF Fructus Toosendan PRl Meliaceae A
6 EWHT Viola philippica H#i3¢ R} Violaceae £
7 L8Rz Cortex Granati A 13R} Punicaceae Sz
8 AFF Radix Aucklandiae 258} Asteraceae pics

9 ML Zanthoxylum bungeanum ZEF R} Rutaceae s
10 5§ Fructus Mume Wikl Rosaceae S
11 & Polygonum aviculare 3Rl Polygonaceae 2k
12 4R A6 Lonicera japonica B AR} Caprifoliaceae LR
13 Wit Phellodendron amurense =3P} Rutaceae Rz
14 Je 8 Gentiana scabra JE R} Gentianaceae =X
15 {#8 T Fructus Quisqualis {7 F# Combretaceae B
16 i # Herba Ephedrae JFREF} Ephedraceae 2K
17 FE A Rhizoma Cyrtomii Fortunei i Bk Al Dryopteridaceae i
18 iz Cortex Periplocae HEER] Asclepiadaceae Rz
19 WK T Cnidium monnieri :FE R Umbelliferae Sz
20 HEMF Semen Arecae tEHERE Palmae e
21 WA~ Semen Armeniacae Amarum Bl Rosaceae A
22 2 Radix Sophorae Flavescentis R} Leguminosae Vits

23 #= 41 Semen Pharbitidis TiefE R} Convolvulaceae A
24 4E3F Semen Allii Tuberosi Z Bl Alliaceae B
25 iz Cortex Meliae PRl Meliaceae B Rz

1.2 Fik AREFRILA B 2 & BB 3 RE A, LUITCHZK
L2001 (X P 3 2 B4R B4 1 ) & PDA 535545 Rl e U 1T S04 R 6 BR . 16 A6 B Ak

FHEE Y B $EICR AT ALV 7 (2 B LA il k) 4
BOEDS B R 18 v 25 DR B AL il B s PR
100 g M3 43l B F 250 mL JGsK £ P Calf 3 i)
MR IR 15 d J5 A Rlw 2k k. A hess 78 &
A5 CHEA KB ZE TR AR Y IR AT
A CUkFRT A
1.2.2 @R PEHG BRI E R

R FHAE A B3R I i rh R 24 AR IR R AR A
TR AR MEIER . Kt R 2 SR U AR
L6 200 pl Jo/K RN H 58 2 B AT
KR 29 B2y 10 mg/mL, 5% H1 % 50C
ZEATIH PDA K323 LA L 1= 91 H B 51 )5 5]

V991b, H] 6 mm Y FTFL A & 0 Al ] — A4~ [ A 4T
FLo FHEERN B /DN O A 12 T o 4 30) 5 24 3% 37 B 0 1
e BT T AL, F 25 C fHiREE IR
R 7 d. BT RS SO T VR ELAR L BOE Y
{H THAII R R,
B = Of BV B2 — B 7% AR /5t
TP HAR X100 %,
1.2.3 HRAPEHCBRBRYNENE SN
RRPE“L. 2. 27 S5 SR  BEBEIN B3R AE 4590 L 1Y
HEZh, P E 2.5.5.10,20 F1 40 mg/mL 5 YR EEES
JE L H R L. 2. 27 (IR0 vk o 0 A [ vk g o
2 SR I VR T TSR R
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SR Excel B F1 SPSS #5044 Ab HAH 55048 , 4
25 T L2 LRI I TR S i U LA () . 2
T 8 e 4G OO B (o) 5 SR FH TET U 9 SR AR AN ) 2 B
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5 HH B 2] TR U X A A TR S0 TR A 4T o 4
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Table 2 Inhibition of the herbal alcohol extracts against Verticillium dahliae isolate V991b

. WIS EA/cm  WER/% FEL 2 24 R Wk EAR/eom  WEHE/ X
- LRk .. Colony Inhibition The name of Chinese Colony Inhibition
Pl AL diameter ratio herbal medicine diameter ratio
WML Zanthox ylum bungeanum (1.23=+0. 111 59.30 ||JI|#fF Fructus Toosendan (2. 67%0. 08) cdef 11. 99
Wit Phellodendron amurense (1.57=£0. 02)k 48.29 | JFH Gentiana scabra (2. 67%0. 06)cdef 11. 99
AK# Radix Aucklandiae (1. 65+0. 03)jk 45.54 | & HNFZ Cortex Periplocae (2.732£0. 09)bede 9.79
W RF Cnidium monnieri (1. 80=£0. 03)j 40.59 | Herba Euphorbiae Helioscopiae (2. 7740. 02)bed 8. 69
#r2% Radix Sophorae Flavescentis (2.10£0. 07)i 30. 69 |[f#i#E F Fructus Quisqualis (2.78+0. 08)be 8. 14
5§ Fructus Mume (2.1740. 06)1 28.49 ||#E4F Semen Pharbitidis (2.82+0. 09)be 7. 04
H A Rhizoma Cyrtomii Fortunei (2.1740. 2Di 28.49 |FEA¥{= Semen Armeniacae Amarum (2. 83740. 09)abc 6. 49
k7 Herba Ephedrae (2.18%£0. 12)i 27.94 |[H#P Stemona japonica (2.85=+0. 07)abc 5. 94
HrBl 2 Cortex Meliae (2.1840. 02)1 27.94 |[f4 & Polygonum aviculare (2.85-0. 10)abc 5. 94
K #t Radix et Rhizoma Rhei (2.43=£0.08)h 19. 69 ||4:4R 46 Lonicera japonica (2. 85+0. 03)abc 5. 94
HEMP Semen Arecae (2.50£0. 17)1g 17.49 |46 T Viola philippica (2.87+0. 06)abc 5.39
T8 Artemisia carvi folia (2.5520. 02)efg 16.39 | HE3%F Semen Allii Tuberosi (2.90=£0. 03)ab 4. 29
AR Cortex Granati (2.57=£0.06)defg  15.29 |[¥}H& Control (3.03%£0.02)a =

D RPEAE NI RER . [FFIA R 5 BER R AR BB TE 0. 05 K b 225 W,

Data in the table are mean value#-standard deviation. The different letters in the same column indicate significant differences at the 0. 05

levels.
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Table 3 Indoor toxicity measurements of three kinds of herbal alcohol extracts to Verticillium dahliae isolate V991b

. 1B BT ‘ PN ‘
S Zanthoxylum bungeanum Phellodendron amurense Radix Aucklandiae
o W/ %/ % ik 7 /cm iR/ % B A em R/ %
Colony diameter Inhibition ratio Colony diameter Inhibition ratio Colony diameter Inhibition ratio

2.5 (1.83%0.1Da 45. 60 (2.87+0.08)a 14. 94 (2.5040.07a 25. 82
5 (1. 6740.09a 50. 54 (2.13£0.10b 36. 70 (2.1340.09b 36. 70

10 (1.23+0.040)b 63. 40 (1. 90=0.07b 43. 62 (1. 77%£0. 02)c 47.58

20 (1. 2740.04)b 62. 41 (1. 25+0.17)¢ 62.91 (1. 6040. 07)d 5% B2

40 (1. 10£0. 03)b 67. 36 (1. 207£0.03)c 64. 39 (1. 4340.0d)e 57. 47
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Table 4 Toxic regression equations of three kinds of herbal

alcohol extracts to Verticillium dahliae isolate V991b

=
B 7 A5 7 7 (PN
2k i . . e
;1' . regression mg » mL~! Correlation
medieme equation coefficient
1B
=0.47x1+4.7 .74 . 94
Zanthoxylum bungeanum = Azt 1 3 0
B
- =1.16x+3.67 13.98 0. 96
Phellodendron amurense ~ S
AT y=0.69x+4.15 17.02 0.98

Radix Aucklandiae
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Table 5 Inhibition of the alcohol extracts and the
petroleum ether extracts of the three herbal medicine

against Verticillium dahliae isolate V991b
MR/ %

25 2 FR Inhibition ratio
Name of Chinese LRI AR
herbal medicine Alcohol Petroleum
extracts ether extracts
WM Zanthoxylum bungeanum 61. 35a 17. 83b
A Phellodendron amurense 45. 96a 3. 83b
A7 Radix Aucklandiae 46. 56a 29.97b

D) [T FRE R R A BB 7E 0. 05 K22 5 %,
The different letters in the same row indicate significant differ-

ences at 0. 05 levels.
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