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OB PESRABBOREER TRED R R EGIEFELRE, ARATRH TG DA FWRIERG b EHH
F, B AWIEREET I, AR KTE, BB A TR B (KRRILA 4:3:3) Z0EA, @R sk ne 2455 114
B 3525 R R SRS IR AFAR R R A o R RID A 22 A Kk Kok Ao et g AEAP R R 1A P 325 0 A 3 4 0 0% R T 09 B AR
Fo X F R HEL, §EERRETLARRNITEERL, ECHo A4 130.1942364.90 mg/kg, T FaPLxt 182575 T F 4 5
(669.52 mgrkg); FFR. HRMBAE, JEA. AT HAY MAb BRI H FR R, ECo A 4 768.28. 807.33,
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Antifungal Activity of Some Chinese Herbal Medicine Extracts Against
Phytophthora Infestans

WANG Yuling, HU Guanfang®, NIU Shujun, ZHAO Feng, YU Haitao

('Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China )

Abstract: The application of Chinese herbal medicine to the prevention and control of crop diseases and pests has
attracted much attention due to their unique advantages. To explore the efficient Chinese herbal medicine preparations
that can be used for controlling Phytophthora infestans, and help green prevention and control of P. infestans, the
ternary solvent of anhydrous ethanol, petroleum ether and ethyl acetate (volume ratio 4: 3: 3) was chosen to extract
different parts of 11 Chinese herbal medicines, for instance, Thymus mongolicus, by cold impregnation method to obtain
the corresponding preparations. The inhibitive activity of 11 Chinese herbal medicine preparations against P. infestans in
vitro and semi in vivo was determined by plate mycelium growth rate and leaf inoculation method, respectively. The
preparations of T. mongolicus and Rheum palmatum had strong antibacterial activity, with ECs of 130.19 and 364.90 mg/kg,
respectively, which were much stronger than those of eugenol (669.52 mg/kg). The preparations of Saposhnikovia
divaricata, Rumex dentatus, Pogostemon cablin, Cnidium monnieri, Daucus carota and Cullen corylifolium were also
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strong for antibacterial activity, with ECs, of 768.28, 807.33, 874.75, 953.52, 1 519.11 and 1 659.58 mg/kg, respectively,

which were slightly lower or lower than eugenol. It is evident that T. mongolicus, R. palmatum, S. divaricata, R. dentatus,

P. cablin, C. monnieri, D. carota and C. corylifolium exhibit strong control effects and potential application value for

P. infestans.

Key Words: Chinese herbal medicine; extracts; Phytophthora infestans; antifungal activity

Ih 4% S W 52 s ot B0 P2 %5 (Phytophthora
infestans) 1 J& W — i LAY AR S M R AT VR DN R
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1.2 RN 5SS
1.2.1 &K

AR R SR 3E (ATt 200 mL., Bifig ks 18 ¢,
CaCO, 4.5 g, 2B T/K800 mL, pH 6.0), J/KZ
BE . A . OMR CTRAEY A4, BRI R
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B RERD BN 109% 0K BB, BRI, T
FEFI K E A WA INCK 2 mE, FLARR ek
BRI R R LIS EL-20. EL-40. EL-80 Flfig
U5 T2 3R 4R & s Tk L TR 6 AES, 4% 10% . 15%
20% . 25%F130% LB, FEAEBTUIML R B
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Table1 Types, amounts of emulsifiers and active ingredient (oil) contents of nine Chinese herbal medicine oil emulsions

hFL A PR FLALHI R FLAH (%) AROR Y G ik (%)
0il emulsion name Emulsifier type Emulsifier amount Active ingredient (oil) content
B PRI LT Ricinus communis oil emulsion EL-20 20 80

M FLI Arctium lappa oil emulsion EL-20 20 80

PG FLR Heracleum hemsleyanum oil emulsion EL-20 25 67.5

AR F-iHFLF] Cnidium monnieri oil emulsion EL-20 25 67.5

BFE S M ELR] Daucus carota oil emulsion EL-20 25 67.5

B KGHEL ) Saposhnikovia divaricata oil emulsion EL-20 20 72

I REFMNFLI Pogostemon cablin oil emulsion EL-20 25 75

ANEHEIMELF Cullen corylifolium oil emulsion EL-20 30 63

HHRAEMFLH Thymus mongolicus oil emulsion AES 20 80
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Note: a. T. mongolicus, b. R. palmatum, ck”. Eugenol, c. R. dentatus, d. S. divaricata, e. P. cablin, {. C. monnieri, g. C. corylifolium, h. D. carota,

1. H. hemsleyanum, j. R. communis, k. A. lappa, and ck™. Water control.
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Figure 1 Antifungal effects of 11 Chinese herbal medicine preparations and control agent on P. infestans in vitro
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Table 2 Antifungal effects of 11 Chinese herbal medicine preparations on P. infestans in vitro

AR

Preparation name

80% EE PRI FLFT 80% R. communis oil emulsion

72%55 KL 72% S. divaricata oil emulsion

75%])" FEFFMFLF 75% P. cablin oil emulsion

15% 15 RFRIEAR LRI 15% R. dentatus root ethanol solution
67.5%WE R THFLH 67.5% C. monnieri oil emulsion

67.5% 58 MMFLF 67.5% D. carota oil emulsion

67.5% MM FLH 67.5% H. hemsleyanum oil emulsion
63%AMEHEIMFLF] 63% C. corylifolium oil emulsion

80% [ BLEMFL ] 80% T. mongolicus oil emulsion

15% KEM TR 15% R. palmatum root ethanol solution
80%)-3EiMFL ] 80% A. lappa oil emulsion

0.3% I T By rT V7GR (FAPEXTIE ) 0.3% Eugenol solution (Positive control)

TCrA K (BIPEXTIR) Sterile water (Negative control)

PR (mg/kg) S EAE (em) (%)
Tested concentration  Inhibition zone diameter  Inhibition rate
2 000 6.20 28.75
2 000 1.55 86.88
2 000 3.25 65.63
2 000 0.75 96.88
2 000 2.80 71.25
2 000 4.20 53.75
2 000 6.20 28.75
2 000 4.05 55.63
2 000 0.50 100
2 000 0.75 96.88
2 000 6.25 28.13
2 000 1.10 92.50
8.50 0

22 FEGFHFINERERBFRENENSS
LS S PEN TR 2 N R I e 2 SRR (R 3),
LA I LR R B AR £ I R I A 1 G g
s TR LA S A B N M, ECw 43 91 R 130.19 I
364.90 mg/ke, HIRIRT T 5 (ECo 669.52 mgke) ,
AHXTRE 15330 T A B Y 5.14 F1 1.83 %5 B XL
LA KRB QT . )R LR A
PR 3 2L 550 5 A A s A IR 1S M, ECs 43 5 R

768.28., 807.33., 874.75 f1953.52 mgtkg, AKX T F
Wy, AXSEES 00 T A 0.87, 0.83, 0.77
O.704%; BFEIE MR AR IMEL B A —E I
WM, ECo2r5101 519.11 11 659.58 mg/kg, B &
AT TGy, FXEES 5000 T A Y 0.44 F
04015 5 JIE | 235 IR B BRI 2L 70 B AR TC ) A 7
£, ECo/r 5120 3 67625, 7337.66. 14 45844 mgke,
FEXTEE AN T & 190.18. 0.09. 0.05%%

R3 NHPEGHANDSREGEFRENENSSH

Table 3 In vitro toxicity of 11 Chinese herbal medicine preparations on P. infestans

Pl B Pl SRR RS Il E Yy FHIEREL  ECo (95%E(FXIA]) AHRXTHE T
Preparation name ( mg/kg) B (em) (%) Toxicity regression Correlation ( mg/kg ) Relative
Tested Inhibition Inhibitory equation coefficient  (95% confidence toxicity

concentration  zone diameter rate interval)

80% EE ki L5 2 000 6.20 28.8 y=0.691 8x+2.1219 09708 14 458.44(1 061.54-196 927.65) 0.05
80% R. communis 1 000 6.90 20.0
oil emulsion 666.7 7.10 17.5

500 7.30 15.0

3333 7.40 13.8
729055 ATt L5 2000 1.55 86.9 y=2.9655x-3.5571 0.9658 768.28(661.71-892.01) 0.87
72% S. divaricata oil 1 000 3.05 68.1
emulsion 666.7 4.45 50.6

500 6.70 22.5

3333 7.40 13.8
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gx
iR 2R PR PR MR dmHrRR MXFRE  ECs (95%FFIX ) RO
Preparation name (mg/kg) HA%(em) (%) Toxicity regression Correlation  (mg/kg) Relative
Tested Inhibition Inhibitory equation coefficient  (95% confidence toxicity
concentration zone diameter rate interval)

75%) FEA L 2 000 3.25 65.6 y = 1.417 5x+0.83 09053  874.75(652.02-1 173.57) 0.77
75% P. cablin oil 1000 4.10 55.0
emulsion 666.7 4.45 50.6

500 5.45 38.1

333.3 6.70 225
15% 14 SRR ASAR 2 000 0.75 96.9 y =4.998 6x-9.531 09725  807.33(726.02-897.74) 0.83
LR 1000 3.00 68.8
15% R. dentatus root 666.7 4.55 494
ethanol solution 500 775 04

333.3 8.30 25
67.5%MERFIMAF - 2000 2.80 71.3 y =2.365x-2.046 2 09236  953.52(786.79-1 155.58) 0.70
67.5% C. monnieri oil 1000 3.40 63.8
emulsion 666.7 5.65 35.6

500 6.30 275

333.3 7.65 10.6
67.5%EFEA% MliFEl 2000 4.20 53.8 y=2.1163x-1.7332 09303  1519.11(1126.69-2048.20)  0.44
il 1 000 5.10 425
67.5% D. carota oil 666.7 6.65 21
emulsion 500 7.00 18.8

333.3 8.05 5.6
67.5% & M FL 2000 6.2 28.8 y=1.6468x-0.8715 09348 3676.25(1 848.05-7313.04)  0.18
67.5% H. hemsleyanum 1 (00 6.85 20.6
oil emulsion 666.7 7.40 13.8

500 7.85 8.1

333.3 8.25 3.1
63% %M i i L5 2000 4.05 55.6 y=1.3699x+0.589  0.9937 1659.58(1042.93-2 640.85)  0.40
63% C. corylifolium oil 1 g0 5.55 36.9
emulsion 666.7 6.25 28.1

500 6.55 24.4

333.3 7.10 17.5
80% F1 T 7L 741 200 3.35 64.4 y=2.524 1x-0.3373  0.9492 130.19(109.22-155.18) 5.14
80% T. mongolicus oil 1333 4.15 54.4
emulsion 100 4.95 444

80 6.25 28.1
66.7 6.85 20.6

15% KU OB 2 000 0.75 96.9 y=2.7327x-2.0017  0.9601 364.90(262.15-507.93) 1.83
15% R. palmatum root 1 000 1.15 91.9
ethanol solution 666.7 2.35 76.9

500 3.00 68.8

333.3 5.40 38.8
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LSS
il 2 P isnw3i SRR EER R EDE R MLRE ECs (95%F XA LiERO R
Preparation name (mg/kg) HAE(em) (%) Toxicity regression Correlation (mg/kg) Relative
Tested Inhibition Inhibitory ~equation coefficient  (95% confidence toxicity
concentration  zone diameter rate interval)
8091351l 7L 2000 6.25 28.1 y=0.884 7x+1.5802 09110 7 337.66(1 443.89-37 289.06)  0.09
80% A. lappa oil 1 000 6.55 24.4
emulsion 666.7 6.90 20.0
500 7.25 15.6
3333 7.70 10.0
03% I F&MrlE 2000 1.10 92.5 y=2.979 1x-3.4182  0.9985 669.52(575.49-778.92) 1
R PR A 1000 3.05 68.1
0.3% Eugenol 666.7 4.55 49.4
solution (Positive 500 5.55 36.9
control) 333.3 7.05 18.1

23 HPEHAHFINDEEREREREFEENHEIER

RIGLEF L], 2 000 mg/kg W R 11 fhh &
2 1) 390 XoF T S I G S R A BRE A A
VAR LR 22 E S —5 (k4. K2), B
R 9l LR A AR 2 T R i R B R A
B, PR A 100%, MEERLT T T
Bl (95.56% ) 5 R Ay B XGHIZLAR RS0 6 %
$196.30%, MHIVERS T F&BHY; B
PRSI CBEVS R . T 72 A L R0 R R - 5L
o, BB R S Bl 89.26% . 88.52% Fil
88.15%, MHIVEAAN I T T4 ; BFEAE N FI#h
‘B R T L R0 R B AT B R A, B ey

S8 75.93% 1 72.59% , HEIVE A KT T4 B
00 98 R0 2 3 i L 00 X TR BE A A R, IR
2390k 58.15%F140.74% , $HIVE B B K T+
Bl BRI LR B A A s, R
1N 36.67%. HILHER, HHEAMILA . KER
STV W . B R LA . SRR AR O BT
JTRERMELA . dER AL . P M amEL )
FIVRNE 7t LR 8 A e 24 3 0 0 T A% 22 e 2 o L
B RAFBIR, B R B R O BB A L
F o KEMR CEER . B RGRELR . 5 R ER AR
CEEVSW . TTRER LR . R T EL A . B
&N RFLA NS BRI LT

F4 N MAREZHIFX DR ERERE AR R

Table 4 Inhibition rates of 11 Chinese herbal medicine preparations on lesions of P. infestans

il 44 Bk P BE (me/kg) P4 A% (em) (%)
Preparation name Tested concentration  Inhibition zone diameter  Inhibition rate
80% EE JFRIMFLFT 80% R. communis il emulsion 2 000 1.71 36.67
72%55 KM FLHF) 72% S. divaricata oil emulsion 2 000 0.10 96.30
75%)" AR IMFLR] 75% P. cablin oil emulsion 2 000 0.31 88.52

15% V5 FERRMAR WA 15% R. dentatus root ethanol solution 2000 0.29 89.26
67.5% MR T MIFLH 67.5% C. monnieri oil emulsion 2000 0.32 88.15
67.5% 8% MMFLF 67.5% D. carota oil emulsion 2 000 0.65 75.93
67.5% G M FLF] 67.5% H. hemsleyanum oil emulsion 2000 1.13 58.15
63%+MENRIMFLA 63% C. corylifolium oil emulsion 2 000 0.74 72.59
80% F HLA I FL7] 80% T. mongolicus oil emulsion 2000 0 100

15% K AR LBEEI 15% R. palmatum root ethanol solution 2 000 0 100
80%F-ZEIMFLF 80% A. lappa oil emulsion 2 000 1.60 40.74
0.3% 1 FA B nl %857 (AT E) 0.3% Eugenol solution (Positive control) 2 000 0.12 95.56
TCHA K (BIPEXTR) Sterile water (Negative control) 2.70 0
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Note: a. T. mongolicus, b. R. palmatum, ck’. Eugenol, c. R. dentatus, d. S. divaricata, e. P. cablin, {. C. monnieri, g. C. corylifolium, h. D. carota,

i. H. hemsleyanum, j. R. communis, k. A. lappa, and ck”. Water control.

B2 117 EZ IR R RTINS E G R RE E BRI H R

Figure 2 Inhibition effects of 11 Chinese herbal medicine preparations and control agent on lesions of P. infestans
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